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SECTION 1 
Purpose and Main Features 



DESCRIPTION 

The M980 PROM Programmer (Figure 1-1) is a 
compact, portable microprocessor-based Control Unit 
that utilizes a series of plug-in Personality Modules to 
program, copy and test bipolar and MOS PROMs and 
other programmable devices. There are essentially six 
types of personality modules designed for use with the 
M980: Dedicated, Generic, Dedicated Gang, Generic 
Gang, 5V MOS Generic and Special. The M980 also 
easily interfaces with a variety of external sources 
including computers, development systems, paper tape 
readers and TTYs. The functional operating panel con- 
tains all of the controls, indicators and displays neces- 
sary for ease of keyboard operation plus integral con- 
nectors for remote control options. Various key- 
selectable data formats, Pro-Log as well as industry- 
compatible, are available for the many communication 
modes. The M980 features a Buffer Memory which 
allows data manipulation prior to PROM programming. 
It is highly efficient for many applications from design 
engineering to field service, and is ideally suited to the 
manufacturing environment. 



FEATURES 

• Program, compare, read and duplicate more than 
450 different devices, including PROMs, PALs, 
and microprocessors containing programmable 
memory 

• Perform blank checks, six-digit checksums, and 
illegal-bit checks 

• Edit data in the CMOS RAM buffer memory, in- 
cluding move, insert, delete, and nibble swap 

• Retain data in the CMOS RAM buffer for 7 days 
with power off 

• Interface with computers, development systems, 
paper-tape readers and TTYs 

• Utilize visible and audible prompting to ensure 
proper programming operations 

• Use the manufacturing mode for single keystroke 
duplicating 

• Select built-in self-test functions 

• Operate with a safe, UL-listed product 




ATTACHE CARRYING CASE 




TILT BAR 



MAX WT 24 LBS 



Figure 1-1. The M980 PROM Programmer 
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Purpose and Main Features 



OPERATIONAL MODES 

The M980 features three main operating modes: 
Manual, Automatic and Manufacturing (see Figure 1 -2). 



M980 MODES 


MANUAL 


AUTOMATIC 


MANUFACTURING 


Read (see Sect. 5-5) 

Program (see Sect. 5) 

Read/Modify 
(see Sect. 5) 
(Buffer only) 


Compare (see Sect. 5) 

Duplicate (see Sect. 5) 

Auto (see Sect. 9) 

Blank Check (see Sect. 5) 
(Copy and Master only) 

Illegal Bit Check 
(see Sect. 5) 
Checksum (see Sect. 5) 

Buffer Edit Options 
(see Sect. 7) 
Self-test (see Sect. 1 3) 


Auto (see Sect. 9) 
Blank Check (see Sect. 5) 
Duplicate (see Sect. 5) 
Compare (see Sect. 5) 

i 



All modes have repeat capabilities. 



Figure 1-2. M980 Operating Modes 



PERSONALITY MODULES 

These plug-in modules include the circuitry for tim- 
ing, voltages and currents necessary to program a 
PROM when the module is coupled with the M980. 
Each of the six categories of modules offer alternatives 
for specific programming applications. These modules 
also include individual Zero Insertion Force PROM 
Sockets for Master and Copy PROMs and control 
switches as required to allow special functions (see 
Section 3 for detailed description). 




OPTIONAL ACCESSORIES 

The M980 software for the following optional ac- 
cessories is factory installed. This equipment has been 
designed to configure the programmer to a variety of 
external sources. 

M301 Paper Tape Reader: Combines with 981 1 
software in the M980 to allow Duplicate and Compare 
operations from paper tape. Multiple Formats (see Sec- 
tion 15 for detailed description). 




M304 RS-232-C Adapter: Combines with 9818 
software in the M980 to allow Program and List opera- 
tions via the RS-232-C interface. Multiple formats (see 
Section 18 for detailed description). 
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Purpose and Main Features 



9103A UV Erase Light System: Ultra-violet light 
source with timer for erasing MOS PROMs (see Section 
19 for detailed description). 




RC12 TTY Cable: Combines with 9812-2 software 
to allow Read, Program, Duplicate, and Compare oper- 
ations from ASR33-type machines. The cable provides 
three circuit connections, using six wires to allow: 

• Data to TTY 

• Reader Control to TTY, 15V DC neutral loop 




RC18 Cable: 25 wire cable with lead male and 
female connectors. For use with 981 4 or 981 8 compu- 
ter interfaces. 




PHYSICAL SPECIFICATIONS 

Dimensions: 23x12x6.5 inch — housed in a high- 
impact carrying case. 

Weight: 24 lbs — maximum weight with personality 
module and erase light. 

Power: Factory wired for either 1 1 7V 50-60Hz, or 
220V 50-60Hz (1 00V 50Hz optional). Maximum power: 
100W. 
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SECTION 2 
Operating Panel Description 



PANEL 

The M980 Operating Panel (see Figure 2-1) con- 
tains the controls, indicators, and displays necessary 
for ease of panel operation, plus integral connectors for 
remote control operations. The keyboard utilizes hex- 



adecimal notation, and a convenient HEX to BINARY 
conversion table is located adjacent to the keyboard to 
assist the operator in programming operations. Figure 
2-1 shows the panel with a dedicated personality 
module inserted. 



COPY 
SOCKET 



PARALLEL 
AND SERIAL 
INTERFACE 
CONNECTORS 



MANUFACTURING 
MODE SELECT 



AUDIO 
ON /OFF 



SOURCE 
DESTINATION 

TOGGLE 
SWITCHES (3) 

• MASTER 

• BUFFER 

• COPY 




PERSONALITY 
MODULE 
CONTROL SWITCH 




HEXADECIMAL 
DISPLAY 
(8) 



MODE KEYS 
(4) 

• EDIT AUTO 

• BLNK CHCK 

• PROG DUP 

• READ CMPR 



MASTER 
SOCKET 



HEXADECIMAL 
KEYBOARD 
(16) 



Figure 2-1. M980 Operating Panel 
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Operating Panel Description 



PANEL DISPLAYS, INDICATORS AND 
CONTROLS 

Displays and Indicators 

Write Mode LED: An individual indicator located 
above the keyboard which lights during a write opera- 
tion. 

Hexadecimal Display: An 8-digit character display cap- 
able of showing the hex characters 0-9, A, B, C, D, E, F. 
This display is located above the keyboard and is used 
to indicate address, error, option selection, operation 
and data information. 

Binary Data Display: Located on some Personality 
Modules. It displays data depending on the mode. 

Source Destination Toggle Switches (down = 
off; up = on) 

MANUFACTURING Mode: Locks out hex keyboard 
and CLEAR key entries. Allows only Automatic (AUTO), 
Blank Check (BLNK CHCK), Duplicate (DUP), and 
Compare (CMPR) operations. 

AUDIO: Activates a tone generator located inside 
the M980 unit. This tone generator will then produce 
audio tones when an error occurs or an operation is 
finished. 

MASTER/BUFFER/COPY: A single switch ON will 
indicate the Destination on which the operation is being 
performed. Two switches ON will indicate the Source 
and Destination for Duplicate and Compare operations. 
The left-most switch is the Source and the right-most is 
the Destination. No switches or all switches ON will 
result in an error "E0" code displayed, and a chirping of 
the tone generator. 

Control Keys 

RESET: A control key that cancels operation in 
progress, without altering the RAM Buffer. RESET clears 
the hex display. 

CLEAR: A multi-function key used to clear data 
entries manually, decrement the address in the Read 
mode, or abort from an error in Duplicate and Program 
operations. See Section 4 for further information. 

ENTER: A key used to initiate or repeat operations; 
also used to increment the address in the Read and 
Program modes. 



Programmer Mode Keys (Active after Power 
ON or RESET) 

READ/CMPR: A dual-function key. When two tog- 
gle switches (MASTER/BUFFER/COPY) are ON, this 
key acts to select the Compare mode in which the 
source contents are compared, one location at a time, 
against the destination contents. When only one toggle 
switch is ON, the Read mode is selected. In the Read 
mode a non-volatile read is made of the Destination 
selected, one location at a time. In the Read mode, and 
when the BUFFER toggle switch is ON, a Read/Modify 
may be performed. 

PROG/DUP: A dual-function key. When two toggle 
switches (MASTER/BUFFER/COPY) are ON, this key 
acts to select the Duplicate mode in which the source 
contents are copied into the destination. When only one 
toggle switch is ON the Program mode is selected. In 
the Program mode, data is written into either the Buffer 
or Copy PROM. 

BLNK CHCK: A dual-function key. If one switch is 
ON (MASTER or COPY), a check of the PROM for the 
unprogrammed state will be performed. If any bit in the 
PROM is found to be in the programmed state, an error 
will be indicated. When used with the MASTER socket, 
the Blank Check mode may safely be used for incom- 
ing inspection of new PROMs, with no danger of acci- 
dental programming. If two switches are ON (MASTER 
and COPY or BUFFER and COPY) an illegal bit check 
will be performed on the Copy PROM. The Illegal Bit 
Check will determine from the erased state of the 
PROM if the data in the Copy PROM can be success- 
fully overwritten. This dual function does not apply to 
gang modules. If an attempt is made to Illegal Bit Check 
with a gang module an "E0" will be displayed. During 
the IBC operation, no attempt will be made to actually 
write data to the Copy PROM.Check PROM manufac- 
turers specifications before overwriting any PROM. 

EDIT/AUTO: A dual-function key used to select 
automatic sequencing of the Blank Check, Duplicate, 
and Compare modes. Two toggle switches (MASTER/ 
BUFFER/COPY) must be in the ON position. Also used 
to select Buffer Edit functions when only the Buffer 
switch is in the ON position. 

Hexadecimal keyboard: This keyboard has several 
dual-purpose switches. In addition to normal data entry, 
the keys are used to select modes for interface selec- 
tion (see Section 14). Key C is used to select the 
Checksum mode. In this mode, a checksum may be 
made over any defined address field on the Master or 
Copy PROM or the Buffer. 
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Operating Panel Description 



Hexadecimal Notation 

The M980 uses hexadecimal notation to represent 
the PROM binary address and data. Hexadecimal nota- 

+ io o ^nni/pniant nnoratrir lanniianf} \A/hirh rprll 

I 10 a uunvci iiui u upv/iuiui '"'^""3" ..i..^,. . 

data handling by representing 16 combinations of four 
bits with a single character for each combination. The 
character set for displaying hexadecimal consists of 
the characters 0 through 9 to represent the binary 
combinations 0 through 9 and the characters A, B, C, D, 
E, and F to represent the number combinations 10 
through 1 5 (see Figure 2-2). 



HEXADECIMAL j BINARY BITS • DECIMAL 



CHARACTERS 8 4 2 1 | CHARACTERS 

0 ' 0 0 0 0 o 

1 0 0 0 1 1 

2 ! 0 0 1 0 2 

3 0 0 1 1 3 

4 0 1 0 0 4 

5 | 0 1 0 1 5 

6 0 110 6 

7 ; 0 1 1 1 7 

8 1 0 0 0 8 

9 10 0 1 9 
A 10 10 10 
B 10 11 11 
C ' 110 0 12 
D 110 1 13 
E 1110 14 
F 1111 15 



As an extension of this technique, all 256 combina- 
tions of 8 bits can be represented by two hexadecimal 
characters, as shown in the following examples (see 
Figure 2-3). 



HEXADECIMAL , 


BINARY 


DECIMAL 


CHARACTERS ' 


BITS 


CHARACTERS 


00 


0000 0000 


0 


01 


0000 0001 


1 


3E 


0011 1110 


62 


42 


0100 0010 


66 


E1 


1110 0001 


225 


ff ; 


1111 1111 


255 



Figure 2-3. Conversion Table 



All 4,096 combinations of 1 2 bits can be represen- 
ted by three hexadecimal characters. This technique 
can be extended indefinitely by adding one hexadeci- 
mal character for each four bits of information. 



Figure 2-2. Conversion Table 
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SECTION 3 
Personality Module Description 



PERSONALITY MODULE TYPES 

Six types of plug-in personality modules are avail- 
able for use with the M980 Programmer. 

• Dedicated Module: configured to program one or 
more non-generic bipolar and MOS PROMs with 
identical pinouts 

• Generic Module: programs a specific manufactur- 
ers' PROM using pinout adapters and configurators 
to accommodate different PROM sizes, bit struc- 
tures, and pin arrangements 

• Dedicated Gang Module: programs multiple 
PROMs (usually eight) simultaneously 

• Generic Gang Module: uses configurators to sim- 
ultaneously program like PROMs (usually eight) of a 
generic family 

• 5V MOS Generic Module: programs families of 
PROMS from various manufacturers whose devi- 
ces have similar pinouts and programming 
algorithms 

• Special Module: programs *PALs™. 

The M980 includes provisions for allowing a module 
to assume control of the programmer. The PM9080 
generic personality module is an example of this 
feature. 

In every case, the personality module interface with 
the control unit provides the specific voltages required 
to program and read a particular PROM, automatically 
accommodating the various interface options integral 
to the control unit. 

Each module is designed to plug into a control unit, 
using the three proven and reliable "D" type connec- 
tors. Each module has one or more COPY sockets and 
one MASTER socket. In order to protect the master 
PROM, programming voltages are never applied to the 
MASTER socket. 

Newer modules feature cold sockets (power off) 
during PROM insertion or removal. 

*PAL T " is a Trade Mark of Monolithic Memories Inc. 



DEDICATED MODULES 

Dedicated modules (see Figure 3-1 ) are configured 
to program one or several PROMs with identical pin- 
outs. In some modules, a switch is used to permit one 
module to program two PROMs of the same family (e.g., 
256x4 and 51 2x4), when the pinouts are compatible. In 
some cases, the switch is used to set the operating 
conditions to satisfy multiple manufacturers' products. 

The COPY socket is located on the upper half of the 
module mounting plate: Pin 1 is located adjacent to the 
locking lever on the Zero Insertion Force (ZIF) socket. 
Binary lights are located to the left of the COPY socket 
on some personality modules and display the contents 
of the COPY socket. Either four or eight LEDs are used, 
depending on the configuration of the PROM to be pro- 
grammed. The MASTER socket is located on the lower 
half of the module mounting plate; its ZIF socket is 
indexed in the same manner as the COPY socket. 




Figure 3-1. Dedicated Module 
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Personality Module Description 



The handle affixed to the personality module plate is 
designed to assist in insertion and removal of the 
module from the control unit, by being mounted coax- 
ially with the "D" type connectors. Removal of the 
module is accomplished with a direct upwards pull or 
slight back-and-forth motion (see Figure 3-2). To insert 
the module, push downward with a slight back-and- 
forth motion, being careful to ensure that the "D" type 
connection shells are properly mated before applying 
force to seat the module. When properly seated, the 
module plate lies flat against the top of the unit. 

Certain dedicated modules have special features or 
functions, and therefore have special operating instructions. 
These operating instructions are provided with each 
module. 

. 



NOTE 

Insert or remove personality module only when 
M980 power is OFF. 




Figure 3-2. Installation and Removal of Personality Module 



GENERIC MODULES 

Generic modules (see Figure 3-3) are designed to 
program all PROM types of a particular manufacturer. 
Adapters are used to conform to specific pinouts and 
configurators used to allow the control unit to automati- 
cally accommodate different sizes and types of PROMs 
(e.g., 51 2x4, or 1 024x8). The polarity of unprogrammed 
PROM locations and the PROM type (bipolar or MOS) 
are also contained in the configurator (refer to the Pro- 
Log Price List/Short Form Catalog or the Personality 
Module Wall Chart for specific pinout adapter and con- 
figurator types for particular PROM types). 

Signals are passed from the base module (see Fig- 
ure 3-4) to the pinout adapter (see Figure 3-5) via two 
25-pin "D" type connectors; the same type used to 
connect the personality module to the control unit. The 
configurator (see Figure 3-6) is mounted via a ZIF 
socket located on the bottom right of the module 
mounting plate. The configurator must be mounted as 
shown in Figure 3-3 for the module to function properly. 
It should also be the proper size and type (e.g., 
2048x8(H) for 271 6). 

With the proper pinout adapter and configurator 
installed, the generic module functions the same as a 
dedicated module of the same type. Additional pinout 
adapters and configurators are constantly being added 
to accommodate the ever-broadening line of PROMs 
being manufactured. 

Those modules having special features or requiring 
special operating techniques are furnished with special 
operating instructions. 




Figure 3-3. Generic Module 
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Personality Module Description 




Figure 3-5. Pinout Adapter 
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Personality Module Description 



DEDICATED GANG MODULES 

Dedicated gang modules (see Figure 3-7) are de- 
signed to program multiple PROMs simultaneously. 
The operation of each is tailored to the PROM being 
programmed, and each has its own special operating 
instructions. 



NOTE 

The M980 Control Unit performs the blank check, 
duplicate, and compare functions on four or 
eight parts 1 at one time. If one or more of the 
sockets being operated on is left empty, a FAIL 
indication occurs at the completion of the func- 
tion 2 . For further failure instructions, see the oper- 
ating instructions for that particular personality 
module. 

^— 

1 Some gang personality modules (e.g., PM9061A) may duplicate two banks 
of four PROMS. 

2 lf the PROM to be programmed is normally FF (all ones) in the unpro- 
grammed state, the BLNK CHCK mode does not fail on an empty socket. In 
the AUTO mode, a PROM that fails to program does not cause a failure 
indication until CMPR operation is completed. 




Figure 3-7. Dedicated Gang Module 



Personality Module Description 



GENERIC GANG MODULES 

Generic gang modules (see Figure 3-8) are capable 
of simultaneously programming multiple PROMS from a 
g ener j c family. Programming algorithms and PROM 
pinouts are reconfigured by inserting the appropriate 
40-pin gang configurator (GC). These modules are 
available in a 24- and a 24/28-pin version. 

■ > 

NOTE 

Generic gang modules will function only in the 
M980 and M910A master control units. 




Figure 3-8. Generic Gang Module and Gang Configurators 
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Personality Module Description 



5V MOS GENERIC MODULE 

The PM9080 Module (see Figure 3-9) programs 
many similar 5V MOS device families from several 
manufacturers. The manufacturers' programming algo- 
rithms are very similar, but the pin assignments and the 
number of pins vary. The PM9080 uses plug-in pinout 
adapters to accommodate the varying pin assignments 
and number of pins for each device. 



WARNING 

Use only the appropriate pinout adapter as shown 
in PM9080 User's Manual, Appendix A, Device 
Selection Guide. Insertion of a pinout adapter 
other than those listed may damage the PM9080 
and will void the Pro-Log warranty. 

^ * 




Figure 3-9 PM9080 5V MOS Generic Module 



Personality Module Description 



SPECIAL PERSONALITY MODULES 

The M980 was designed to be compatible with all 
Personality Modules produced by Pro-Log. However, 
many of the software routines within the M980 Control 
Unit have been streamlined, and new modes of opera- 
tion designed. As a result, some modules operate dif- 
ferently in the M980 than in other Series 90 pro- 
grammers. Those differences are described here. 

PM9005A Module 

This module has two modes of operation: Block and 
Normal. When in Block Mode, all operations of the 
M980 are as described in the manual. In Normal Mode, 
programming does not occur unless data is entered for 
location 3FF. Therefore, all operations that involve pro- 
gramming the PROM must take this into account. 

It is suggested that for ease of operation, use only 
the Normal Mode when copying the entire PROM. 

In Engineering Auto-Sequencing Mode (see Section 
1 0) the Last Address must be 3FF. 

In any programming mode, should errors be detec- 
ted by the module, a special display sequence is 
begun. For further details refer to Section 1 1 , Failure to 
Program Operations. 

PM9051A Module 

The PM9051 A is a gang 2708 module and requires 
data to be entered for location 3FF in order for pro- 
gramming to take place. For ease of operation, all pro- 
gramming and duplication operations should use a Last 
Address of 3FF. 

In the Engineering Auto-Sequence Mode (see Sec- 
tion 10) the Last Address must be 3FF. In any pro- 
gramming mode, should errors be detected by the 
module, a special display sequence is begun. For 
further details refer to Section 11, Failure to Program 
Operations. 

PM9053A Module 

In any programming mode, should errors be de- 
tected by the module, a special display sequence is 
begun. For further details refer to Section 1 1 , Failure to 
Program Operations. 

PM9060A Module 

The PM9060A is a TMS2716 Gang Module and 
requires data to be entered for location 7FF in order for 
programming to take place. For ease of operation, all 
programming and duplication operations should use 
the Last Address of 7FF. 



In the Engineering Auto-Sequencing Mode (see 
Section 1 0) the Last Address must be 7FF. In any pro- 
gramming mode, should errors be detected by the 
module, a special display sequence is begun. For 
further details refer to Section 1 1 , Failure to Program 
Operations. 

PROM Handling 

PROMs can be separated into two major cate- 
gories: MOS and Bipolar. The MOS PROMs include all 
EPROMs and some CMOS fusible-link PROMs. Care 
should be taken when handling MOS devices, as most 
of them are susceptible to damage due to static 
charges. When not plugged in, keep the PROMs on a 
pad of conductive foam. 

Pro-Log has pioneered the two-socket approach, 
where the MASTER socket is never subjected to pro- 
gramming voltages, and so the chances of ruining a 
master PROM are minimal. 

ZIF Sockets 

All Pro-Log Personality Modules utilize Zero Inser- 
tion Force (ZIF) sockets (see Figure 3-10) for both Mas- 
ter and Copy sockets. These sockets are activated by a 
handle, located adjacent to pin 1 of the socket. When 
the handle is raised or in the up position, the contacts 
are open, and the PROM may be inserted. Lowering the 
handle engages the contacts and locks the PROM in 
place. 

In sockets subjected to severe environmental con- 
ditions or after extensive use, the contacts may become 
corroded or bent. Periodic inspection of the sockets is 
suggested. In case they are worn, the design of the 
modules permits replacement of individual sockets. 
(Contact Pro-Log Customer Service if this is the case.) 



OPEN (UP) CLOSED (DOWN) 

POSITION POSITION 




Figure 3-10. — ZIF Socket 
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All keyboard operations with the exception of the 
Manufacturing mode and some of the remote control 
options allow the operator to select a partial address 
field. If the operator does not select a partial field, the 
full address range will be used. The M980 refers to the 
Personality Module for Master and Copy PROM size. 

Full Address Operation 

Whenever a mode is selected, the hexadecimal 
display indicates the full PROM size to the operator by 
automatically displaying the First Address and the Last 
Address. The First Address is always zeros and the 
Last Address is always ones, represented in hexadeci- 
mal notation. The hexadecimal values for the First and 
Last Addresses of all PROMs are given in Figure 4-1 . 



PROM 


HEXADECIMAL FULL PROM FIELD ADDRESS 


SIZE 


FIRST ADDRESS 


LAST ADDRESS 


16byX 


0 


F 


32 by X 


00 


1F 


64 by X 


00 


3F 


1 28 by X 


00 


7F 


256 by X 


00 


FF 


512 by X 


000 


1FF 


1024 by X 


000 


3FF 


2048 by X 


000 


7FF 


4096 by X 


000 


FFF 


8192 byX 


0000 


1FFF 


16384 by X 


0000 


3FFF 


32768 by X 


0000 


7FFF 


65536 by X 


0000 


FFFF 



Figure 4-1. PROM Size Field Definition 



The full address field indicates to the operator that 
all addresses of the PROM will be operated on. The 
operator may accept the full address or select a partial 
address. 



SECTION 4 
Address Field Definition 

Partial Address Operation 

The operator has the option of changing the full 
address to a partial field before initiating the operation. 
A partial field may be as small as a single location and 
as large as the full address field. 

When the First Address and Last Address appear in 
the hex display, the operator can redefine the field by 
keying in a Start Address and End Address. The Start 
and End Addresses define the new field to be operated 
on. If the Start and End Addresses are equal, a single 
location will be operated on. 

The M980 can recall the previous operation Start 
and End Addresses by not depressing RESET between 
operations. After completing an operation, depress the 
next mode key and the previous Start and End Ad- 
dresses are recalled. The operator may now perform 
another operation on the same address field. 

EXAMPLE: Keyboard Strokes for an Opera- 
tion over a Limited Field (for a 2kx8 PROM) 

1 . Depress RESET. The 8 hex displays will be blank. 



\ 




/ 




RESET 




/ 





2. Depress the desired Mode key. The First and Last 
Addresses of the Copy PROM will be displayed. 

3. If the entire address range is to be operated on, 
depress ENTER and the First and Last Addresses 
shown will be accepted as the Start and End Ad- 
dress for the operation. If a limited field is desired, 
continue. 



Address Field Definition 



Using the hex keyboard, key in a new Start Address, 
MSD first. When the first key is depressed, the left- 
most displays will be blanked and the character cor- 
responding to the key depressed will be displayed. 
Continue to key in the necessary characters to fill 
the Start Address displays. 



0000 
□EBB 



F1FF1 
3000 



0000 
000 



the 



If a new End Address is needed, use the keyboard to 
key in a new End Address. When the next key is 
depressed, the right-most displays will be blanked 
and the character corresponding to the key de- 
pressed will be displayed. Continue until the entire 
address is keyed in. Depress ENTER and the dis- 
played addresses will be accepted as the Start and 
End Addresses. 



0000 
□0EH 



□000 
000 





{ F 

H 


1 4 j 5 | 6 


B 


000 


E3 



CLEAR KEY OPERATIONS 

in the M980 the Clear operation is defined as: An 
operation that removes the present condition and allows 
a correction of that condition to be implemented with- 
out resetting all of the previous operations. 

The CLEAR key on the M980 has several functions, 
depending upon the mode of the M980. In keyboard 
entry situations, it allows the correction of hex keyboard 
entries. In the Read mode, it allows recall of the pre- 
vious address and data (decrement). Finally, it is used 
to abort Duplicate or Program modes upon an error 
indication, without changing any of the previous opera- 
tion of sequences. 

The CLEAR key is active to clear the displays after 
a hex key is used to key in information and before the 
ENTER key is depressed. In this mode, after the hex 
character is displayed, the CLEAR key may be used to 
clear that character and any characters to the left, one 
character for each depression of the CLEAR key (see 
the following example for a step-by-step explanation). 

In the Read mode the CLEAR key is active to 
decrement the address. By depressing the CLEAR key, 
the previous address and its corresponding data is dis- 
played. 

In the Duplicate and Program modes, the CLEAR 
key can be used to abort the mode when an error is 
indicated. When the error is displayed, the depression 
of CLEAR automatically aborts the operation and dis- 
plays "F" for Finished. The previous Start and End 
Addresses of the operation are still intact in the M980's 
memory. By depressing the ENTER key, a repeat of the 
operation may be implemented, starting with the ad- 
dress field definition. For more information on proce- 
dures during a programming failure, see Section 1 1 . 

Example of CLEAR Key Operation in Read 
Mode 

1 . Insert Personality Module and select the switches as 
shown. AUDIO switch is optional. Insert the PROM 
to be read into the MASTER socket of the Personal- 
ity Module. 



MFG 



AUDIO MASTER BUFFER COPY 



MODE 

I I I I I 
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Address Field Definition 



2. Depress RESET. The 8 hex displays are blank. 



6. Use the hex keyboard to key in a revised address. 



RESET 

v \: 



7\ 



8 9 



Lii 



HQ 



6 i 
2 3 



3. Depress READ. The First and Last Addresses of the 
Master are displayed. 



17 



First Address 



Last Address 



7. Depressing ENTER will cause the operation to pro- 
ceed over the revised range. 



[V 



4. To Read the entire contents of the Master PROM, 
starting with the First Address, depress ENTER. To 
Read a limited address field use the hex keyboard to 
key in a new Start and End Address, MSD first. If an 
incorrect character is keyed, use the CLEAR key to 
correct it. 




5. Depress the CLEAR key twice. The right-most two 
characters are cleared. Depressing the CLEAR key 
additional times will clear correspondingly more dig- 
its. 
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SECTION 5 

Copy and Master Socket Operations 



DESCRIPTION 

This section describes those modes involving the 
MASTER and COPY sockets. For a description of the 
modes involving the Buffer, see Section 6. 

The COPY socket is used to program PROMs and 
other devices such as PALs. A PROM should not be put 
into the COPY socket unless it is to be programmed. A 
Copy PROM may be programmed from the keyboard, 
Master PROM, or Buffer. The Copy PROM can be read 
to the display one location at a time and it can be 
compared automatically with the Master PROM or 
Buffer. Checksum, Blank Check or Illegal Bit Check 
can be performed on the Copy PROM. 

The MASTER socket is used to provide input from a 
Master PROM for writing to either the Copy PROM or 
Buffer. Checksum or Blank Check can be performed on 
the Master PROM. 

MASTER and COPY Socket Modes 

RESET: Halts all operations. The RESET key is an 
overriding hardware input to the M980 that halts all 
operations and returns the programmer to the idle 
state. RESET can be used to stop any automatic opera- 
tion. RESET does not affect the Buffer contents. 



CLEAR: Corrects miskeyed address/data, decre- 
ments address in READ, aborts from Duplicate, Com- 
pare, and Program modes after failure. The CLEAR key 
is active to clear the displays only at those times when 
a hex key is used to key in address or data information. 
After the hex character is displayed, the CLEAR key 
may be used to clear that character and any charac- 
ters to the left of the first character cleared. For addi- 
tional uses of the CLEAR key, see Section 4. 

AUDIO/MANUFACTURING Toggle Switches 

MANUFACTURING Mode. When ON, this toggle 
switch will reconfigure the M980 into a manufacturing 
PROM Programmer. When in the OFF position, the 
M980 becomes a multifunctional and versatile tool for 
programming any type of programmable device. See 
Section 9 for Manufacturing Mode operations. 

AUDIO. This toggle switch activates a tone genera- 
tor located inside the M980 Unit. When any error 
occurs, a warbling tone will be generated for approxi- 
mately 4 seconds. When any operation is finished suc- 
cessfully, a steady tone will be generated for approxi- 
mately 4 seconds. An operator error in mode selection 
will cause a high-pitched tone for 4 seconds. 



CHECKSUM /READ/ BLNK CHCK 





MASTER 



EDIT 


BLNK 
CHCK 


PROG 


READ 


AUTO 


DUP 


CMPR 



WRITE MODE 



RESET 



c 


D 


E 


F 


8 


9 


A 


B 


4 


5 


6 


7 


0 


1 


2 


3 



CLEAR 



ENTER 



COPY and MASTER Socket Operations 



MASTER/BUFFER/COPY Source 
Destination Toggle Switches 

If only one toggle switch is in the ON position, it 
becomes the Destination of the operation. If two toggle 
switches are in the ON position, the left-most switch 
becomes the Source and the right-most switch be- 
comes the Destination. (If three switches are ON/OFF, 
and ENTER is depressed, an error code "EO" will be 
indicated in the display, and the warbling tone will 
sound.) 

MASTER. When only this toggle switch is selected, 
the MASTER socket becomes the Destination. With two 
switches selected, the MASTER socket becomes the 
Source. 

BUFFER. When this toggle switch is selected, the 
Buffer becomes the Source if the COPY switch is ON. 
At all other times the Buffer becomes the Destination. 

COPY. When this toggle switch is selected, the 
COPY socket becomes the Destination. 



3. Depress PROG. The First and Last Addresses of the 
Copy PROM will be displayed. 




First Address 



Last Address 



4. To operate over the entire contents of the Copy 
PROM, starting with the First Address, go to step 5. 
To operate over a limited field, use the hex keyboard 
to key in a new Start and End Address, MSD first. 



HEBH 
□EBB 
BB 



□BBB 




Start Address 



End Address 



Programming a PROM using the M980 Key- 
board (example shown is for a 2Kx8 PROM) 

1 . Select the switches as shown. Insert the appropriate 
Personality Module. Insert the PROM to be written 
into in the COPY socket. The Audio switch is 
optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 



® © ® © I 



2. Depress RESET. The 8 hex displays are blank. 



RESET j 

V N 



5. Depress ENTER. The displayed addresses will be 
accepted as the Start and End Addresses for the 
operation. The display will show the Start Address in 
the left-most displays. The Write Mode LED is lit. 



17 



Start Address 



WRITE MODE-Q- 



6. To program the address displayed, key in the desired 
data, MSD first, using the CLEAR key to correct mis- 
takes. To step over a location continue to step 7. 



BBBB 
□E3BB 



EE 



EE 



Address 



Data 
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COPY and MASTER Socket Operations 



7. Depress ENTER to initiate programming of the dis- 
played data, or to step over an address without alter- 
ing it. The next sequential address will be displayed. 
Repeat steps 6 and 7 for each address. If an 
address cannot be programmed with the data dis- 
played, the M980 will not increment the address, 
and the error tone will sound, if Audio switch is ON. 
See Failure to Program Operations, Section 1 1 . 







/ 




ENTER 




/ 


\ 


1 
1 

\ 






/ 


ENTER 


\ 


/ 






End Address 



Summary of Programming a PROM using the 
M980 Keyboard 

1. Insert Personality Module, PROM, and select 
swucnes, iviru iviwuc (urr), nuuiw (upuunai 
ON/OFF), MASTER (OFF), BUFFER (OFF), COPY 
(ON). 

2. Depress RESET. Displays are blank. 

3. Depress PROG/DUP. First and Last Addresses are 
shown. 

4. Optional. Redefine Start and End Addresses via the 
hex keyboard. 

5. Depress ENTER. Address shown accepted. Start 
Address displayed. 

6. Optional. Key in data to be programmed. 

7. Depress ENTER. This will program previously keyed 
data or step over the displayed address. Repeat for 
every address. 

8. Last Address reached and "F" is displayed to indi- 
cate Finished. 

9. Optional. Depress ENTER to show previous Start 
and End Addresses, and to return to step 4 and/ or 5. 



8. When the End Address is displayed and step 6 
and/or 7 are initiated, an "F" will appear to indicate 
that the Program mode has been performed over the 
entire Start and End Address fields. 



\ 




/ 






/ 


\ 



Finished 



9. To repeat the Read mode without resetting, depress 
the ENTER key when the "F" appears. The previous 
Start and End Addresses will be displayed. Continue 
with step 4 and/or 5. 




Start Address 



End Address 



COPY and MASTER Socket Operations 



Reading a Copy PROM in the COPY Socket 
(example shown is for a 2Kx8 PROM) 

1. Insert Personality Module and select switches as 
shown. Insert the PROM to be read into the COPY 
socket of the Personality Module. The AUDIO switch 
is optional. 

MODE AUDI ° MASTER BUFFER COPY 

2. Depress RESET. The 8 hex displays are blank. 



3. Depress READ. The 8 hex displays show the First 
and Last Addresses of the Copy PROM. 



READ 



17! 



rv 



First Address 



Last Address 



4. To Read the entire contents of the Copy PROM, 
starting with the First Address, go to step 5. To Read 
a limited field, use the hex keyboard to key in a new 
Start and End Address, MSD first. 



03 


1 E ill! F ] 


010 




EE 


— 


! 0 0 


LIJIilL 1 



Start Address 



End Address 



5. Depress ENTER. The displayed addresses will be 
accepted as the Start and End Addresses for the 
operation. The display will show the Start Address in 
the left-most displays. The data located at that 
address will be displayed in the right-most displays. 
Repeat step 5 and the next sequential address and 
data will be displayed. Repeat until the End Address 
is reached, Reset occurs, OR 



\ 




/ 




ENTER 


/ 


\ 


1 
1 

t 


\ 




/ 




ENTER 


\ 


/ 





\ 






/ 


/ 








\ 




Address 


Data 




\ 






/ 






/ 




\ 



Address 



Data 



Depress the CLEAR key during the Read operation. 
The address will be decremented and the data at 
that address will be displayed. The M980 can decre- 
ment past the defined Start Address. Wrap-around 
will occur if an all-zero address is reached and 
decremented again. 



~7 



V. — I 1 



Address 



Data 



End Address 



Data 



7. When the End Address is reached, its data dis- 
played, and ENTER is depressed, an "F"- will appear 
in the display to indicate Finished. 



! ENTER i ' 

V vl 



■1 



Finished 



5-4 



COPY and MASTER Socket Operations 



8. To repeat the Read mode without resetting, depress 
the ENTER key when the "F" appears. The previous 
Start and End Addresses will be displayed. Continue 
with step 4 and/or 5. 



\ 


/ 






/ 


\ 



Start Address End Address 



Summary of Reading a Copy PROM 
in the COPY Socket 

1. Insert Personality Module, PROM, and select 
switches; mfg MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (OFF), BUFFER (OFF), COPY (ON). 

2. Depress RESET. Displays are blank. 

3. Depress READ/CMPR. First and Last Addresses 
are shown. 

4. Optional. Redefine Start and End Addresses via the 
hex keyboard. 

5. Depress ENTER. The Start Address and its corres- 
ponding data are displayed. Repeat for each sequen- 
tial address OR 

6. Optional. Depress CLEAR to decrement the address 
and show its data. 

7. End address is reached and ENTER is depressed. 
An "F" is displayed for Finished. 

8. Optional. Depress ENTER to show previous Start 
and End Addresses, and to return to step 4 and/or 5. 



COPY and MASTER Socket Operations 



Reading a Master PROM in the MASTER 
Socket (example shown is for a 2kx8 PROM) 

1. Insert Personality Module and select switches as 
shown. Insert the device to be read into the MAS- 
TER socket of the Personality Module. The AUDIO 
switch is optional. 



MFG 
MODE 




AUDIO MASTER BUFFER COPY 




5. Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for the 
operation. The display will show the Start Address in 
the left-most displays. The data located at that 
address will be displayed in the right-most displays. 
Repeat step 5 and the next sequential address and 
data will be displayed. Repeat until the End Address 
is reached, Reset occurs, OR 



FT 



Address 



Data 



2. Depress RESET. The 8 hex displays are blank. 




2^ 



3. Depress READ. The 8 hex displays show the First 
and Last Addresses of the Master PROM. 




Address 



Data 



6. Depress the CLEAR key during the Read operation. 
The address will be decremented and the data at 
that address will be displayed. The M980 can decre- 
ment past the defined Start Address. Wrap-around 
will occur if an all-zero address is reached and 
decremented again. 



r\ 



First Address 



Last Address 



4. To Read the entire contents of the Master PROM, 
starting with its First Address, go to step 5. To Read 
a limited address field, use the hex keyboard to key 
in a new Start Address, MSD first. Repeat for End 
Address. 



c 


3 HE 




4 

0 


a 


6 
2 


7 

! 3 






Start Address 



End Address 



CLEAR 



\ 








/ 








/ 








\ 




Address 


l 
i 

t 


Data 




\ 








/ 


/ 












\ 



End Address 



Data 



7. When the End Address is reached, its data dis- 
played, and ENTER is depressed, an "F" will appear 
in the display to indicate Finished. 



V — k 



Finished 
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8. To repeat the Read mode without resetting, depress 
the ENTER key when the "F" appears. The previous 
Start and End Addresses will be displayed. Continue 
with step 4 and/or 5. 




Start Address 



End Address 



Summary of Reading the Master PROM 
in the Master Socket 

1. Insert Personality Module, PROM, and select 
cM»/i+oh£>c- ypn K/innF (C)FF\ AUDIO fontional 

JKIIUI ivii ^ ■ » . ^ . — ■— \ — ■ 1 / I '■ — \ — |------ — 

ON/OFF), MASTER (ON), BUFFER (OFF), COPY 
(OFF). 

2. Depress RESET. Displays are blank. 

3. Depress READ. First and Last Addresses are shown. 

4. Optional. Redefine Start and End Addresses. 

5. Depress ENTER. The Start Address and its corres- 
ponding data are displayed. Repeat each sequential 
address OR 

6. Optional. Depress CLEAR to decrement the address 
and show its data. 

7. End Address is reached and ENTER is depressed. 
An "F" is displayed to indicate Finished. 

8. Optional. Depress ENTER to show previous Start 
and End Addresses, and to return to step 4 and/or 5. 
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Duplicating a PROM from a Master PROM 
(example shown is for a 2Kx8 PROM) 

1. Select the switches as shown. Insert the approp- 
riate Personality Module. Insert the PROM to be 
used as Master in the MASTER socket. Insert the 
PROM to be written into in the COPY socket. The 
AUDIO switch is optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 






2. Depress RESET. The 8 hex displays are blank. 



3. Depress DUP. The First and Last Addresses of the 
Master and Copy PROM will be displayed. 



rv: 



~7 



DUP 

V \ 



Start Address 



End Address 



To Duplicate the entire contents of the Master 
PROM into the Copy PROM, starting with the First 
Address, go to step 5. To Duplicate over a limited 
field, use the hex keyboard to key in a new Starting 
and Ending Address, MSD first. 



EEEE 
EHEEy 

lEIHlLgJiLZ 

1 !! ,; 2,3, 



First Address 



Last Address 



Depress ENTER. The displayed addresses will be 
accepted as the Start and End Addresses for the 
operation. "C1 " will be displayed to indicate Change 
#1 . If there is no reason to change any of the data 
being duplicated, go to step 8. 



7\ 



j i 



Change No. 1 

New data may now be substituted for up to eight 
addresses in the defined address field. Using the 
hex keyboard, key in the address at which you wish 
to substitute data. The address will be displayed in 
the left-most displays. Now key in the data to be 
substituted. The data will be displayed in the right- 
most displays. If an incorrect character is keyed in, 
use the CLEAR key to correct it. 



C I D I E F 
A III! 8 



EE 



71 



Address 



New Data 



7. Depress ENTER. The change will be stored in 
scratch pad RAM and the next change will be dis- 
played (C2. C3, C4, ...C8). Repeat step 6 for up to 8 
changes or go to step 8. Step 8 will start automati- 
cally after the eighth change is keyed in and 
ENTER is depressed. 



Change No. 2 
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Depress ENTER. The display will show "D AAA" to 
indicate that the Duplicate (D) mode is Active 
(AAA). The Write Mode LED is lit. When the Dupli- 
cate mode is finished "D F" will be displayed. The 
Write Mode LED is extinguished. 



is: 



ENTER 




Duplicate 
WRITE MODE 



Active 



11. Depress ENTER to resume the Duplicate oper- 
ation and to return to step 8, OR depress CLEAR to 
abort to Duplicate Finished. See Failure to Program 
Operations, Section 1 1 . 



FT 



it 



it 



Duplicate 



Active 



Duplicate 



Finished 



Duplicate 



Finished 



To repeat the Duplicate mode without resetting, 
depress ENTER again. This will display the pre- 
vious Start and End Address and return you to step 
4 and/or 5. After step 5, the change code will indi- 
cate the number of changes entered previously, 
plus one. Additional changes may now be entered 
if desired. 



rv 



ENTER i 



\ 













Start Address 



End Address 



1 0. If an error should occur, the address and the data 
of the Master PROM where the error occurred will 
be displayed. Depressing key C will show the copy 
data at that address. Depressing key A will show 
the master data again. 



□HHE ^ 
HGDE3GD 
EEEE 
DDE3EH 



Error Address 



Data 



Summary of Duplicating a PROM 
from a Master PROM 

Insert Personality Module, Master and Copy 
PROMs, and select switches; MFG MODE (OFF), 
AUDIO (optional ON/OFF), MASTER (ON), BUF- 
FER (OFF), COPY (ON). 
Depress RESET. Displays are blank. 
Depress PROG/DUP. First and Last Addresses 
are displayed. 

Optional. Key in new Start and/or End Addresses. 
Depress ENTER. C1 is displayed asking for change 
#1 . If no changes go to step 8. 
Optional. Key in substitution address and data. 
Depress ENTER. C2, C3, C4, ...C8, will be dis- 
played asking for more changes. Repeat step 6 for 
more changes or go to step 8. 
Depress Enter. "D AAA" will be displayed for DUP 
ACTIVE. "D F" will be displayed for Dup Finished. 
9. Optional. Depress ENTER to recall Start and End 
Addresses and go to step 4 and/or 5 if you wish to 
repeat the Duplicate mode. 
If an error should occur the address and data of 
the error will be displayed. Key A will show master 
data and Key C will show copy data. 
Optional. Depress ENTER to continue with DUP 
after an error or depress CLEAR to abort to Dup 
Finished, without losing original address limits and 
changes. 



1. Ii 



8. 



10. 



11 
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Comparing a Copy PROM with a Master 
PROM (example shown is for a 2Kx8 PROM) 

1 . Select the switches as shown. Insert the appropriate 
Personality Module. Insert the PROM to be used as 
Master in the MASTER socket. Insert the PROM to 
be written into the COPY socket. The AUDIO switch 
is optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 





2. Depress RESET. The 8 hex displays are blank. 



RESET 




3. Depress CMPR. The First and Last Addresses of the 
Master and Copy PROMs will be displayed. 



First Address 



Last Address 



4. To Compare the entire contents of the Master 
PROM against the Copy PROM, starting with the 
First Address, go to step 5. To Compare a limited 
field, use the hex keyboard to key in a new Start and 
End Address, MSD first. 



300 



LEJ 

m 



EEEDH 



Start Address 



End Address 



Depress ENTER. The displayed addresses will be 
accepted as the Start and End Addresses for the 
operation. "C AAA" will be displayed to indicate 
Compare (C) Active (AAA). When the Compare 
mode is finished, "C F" will be displayed for Com- 
pare (C) Finished (F). 



Compare 



Active 





/ 









Compare 



Finished 



6. To repeat the Compare mode after "C F" is dis- 
played, depress ENTER. The previous Start and End 
Addresses will be displayed. Continue with step 4 
and/or 5. 



ENTER 




Start Address 



End Address 



7. If a non-compare occurs, the address and data of 
the Master PROM where the non-compare occured 
will be displayed. Key C will display the copy data 
and key A will display the master data. 



- 9 ! A JJL 

4 JLULf]E 
oil 1 1ll! 2 llfT 



! FNTFR : 



7 







/ 








/ 




\ 




Error Address 


Data 




\ 






/ 








/ 


\ 



Compare 



Active 
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8. Depress ENTER to continue with the Compare oper- 
ation and to return back to step 4 and/or 5, OR 
depress CLEAR to abort to Compare Finished. 



it 




Compare 



Finished 



Summary of Comparing a Copy PROM 
with a Master PROM 

1 . Insert Personality Module, Master and Copy PROMs, 

\Acn. ynnc ^ncn ai mm 

CJI IU SCICUl C5VVIIOI ICO, I V 1 1 \JI IVIW ^v_/l I /, nuuiu 

(optional ON/OFF), MASTER (ON), BUFFER (OFF), 
COPY (ON). 

2. Depress RESET. The hex displays are blank. 

3. Depress READ/CMPR. First and Last Addresses 
are displayed. 

4. Optional. Key in new Start and/or End Addresses. 

5. Depress ENTER. "C AAA" is displayed. When fin- 
ished "C F" is displayed. 

6. Optional. Depress ENTER to repeat operation over 
previously selected address field. 

7. If a non-compare occurs the address and data of 
the Master PROM are displayed. Key C displays 
copy data and key A displays master data. 

8. Optional. Depress ENTER to continue Comparing or 
depress CLEAR to abort to Compare Finished, with- 
out losing original address limits. 
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Performing a Checksum on a Master PROM 
(example shown is for a 2Kx8 PROM) 

1 . Select the switches as shown. Insert the appropriate 
Personality Module. Insert the PROM to be used as 
Master PROM in the MASTER socket. The AUDIO 
switch is optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 



4. To Checksum the entire contents of the Master 
PROM, starting with the Start Address, go to step 5. 
To Checksum over a limited field, use the hex key- 
board to key in a new Start and End Address, MSD 
first. 



GO 



eeeb 





\< 












/ 


\ 



Start Address 



End Address 



2. Depress RESET. The 8 hex displays are blank. 



RESET 



Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for the 
operation. The display will show "CC AAA" to indi- 
cate Checksum (CC) Active (AAA). When the Check- 
sum is complete, the six digit hex equivalent will be 
displayed with the MSD's that are not used indicat- 
ing O's. 



3. Depress Key C. The Start and End Addresses of the 
Master PROM will be displayed. 



C !|| DjjE ; F 

ZEjOl 

i! 5 ill! 6 :lF^ 



JLrL. First Address 



Last Address 



ENTER 



17 



Checksum 



Hexadecimal 



71 



Active 



Checksum 
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Summary of Performing a Checksum 
on a Master PROM 

1 . Insert Personality Module, Master PROM, and select 
switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (ON), BUFFER (OFF), COPY (OFF). 

2. Depress RESET. Displays are blank. 

3. Depress key C. First and Last Addresses are dis- 
played. 

4. Optional. Redefine Start and End Addresses. 

5. Depress ENTER. "CC AAA" is displayed while 
active. Hexadecimal Checksum is displayed when 
finished. 
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Performing a Checksum on a Copy PROM 
(example shown is for a 2Kx8 PROM) 

1 . Select the switches as shown. Insert the appropriate 
Personality Module. Insert the Copy PROM into the 
COPY socket of the Personality Module. The AUDIO 
switch is optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 



d ) (A 



§ @ #) 



2. Depress RESET. The 8 hex displays are blank. 



RESET 



3. Depress KEY C. The First and Last Addresses of the 
Copy PROM will be displayed. 



C D 



l 8 II 9 I 

00 





ilLi 


6 


B 



1 ii 2 3 il 



i 












/ 





First Address 



Last Address 



4. To Checksum the entire contents of the Copy PROM, 
starting with the First Address, go to step 5. To 
Checksum over a limited field, use the hex keyboard 
to key in a new Start and End Address, MSD first. 



0 



0000 



Start Address 



End Address 



Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for the 
operation. The display will show "CC AAA" to indi- 
cate Checksum (CC) Active (AAA). When the Check- 
sum is complete, the six digit hex equivalent will be 
displayed. 



rv 



CMPR 



) — 

i 










/ 





Checksum 



Active 





1 

; ' 










\ 



Hexadecimal 



Checksum 
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Summary of Performing a Checksum on a 
Copy PROM 

1. Insert Personality Module, Copy PROM, and select 

\Acr^ \/ir\r\n /r>cz:\ ai mm ^ntinnol DM/ 

OFF), MASTER (OFF), BUFFER (OFF), COPY (ON). 

2. Depress RESET. Displays are blank. 

3. Depress key C. First and Last Addresses are dis- 
played. 

4. Optional. Redefine Start and End Addresses. 

5. Depress ENTER. "CC AAA" is displayed while 
active. Hexadecimal Checksum is displayed when 
finished. 
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Performing a Blank Check on a Master 
PROM (example shown is for a 2Kx8 PROM) 

1 . Select the switches as shown. Insert the appropriate 
Personality Module. Insert the PROM to be Blank 
Checked into the MASTER socket. The AUDIO 
switch is optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 



§ © # ® m 



To Blank Check the entire contents of the Master 
PROM, starting with the first location, go to step 5. 
To Blank Check a limited field, continue. Use the 
hex keyboard to key in a new Start Address, MSD 
first. Repeat for the Ending Address. 



□EE 
EE 



E3EH20D 



ZA 



Start Address 



End Address 



2. Depress RESET. The 8 hex displays are blank. 



3. Depress BLNK CHCK. The First and Last Addresses 
of the Master PROM will be displayed. 



i BLNK 
I CHCK 



First Address 



Last Address 



5. Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for the 
operation. The display will show "B AAA" to indi- 
cate Blank Check (B) Active (AAA). "B F" will be 
displayed for Blank Check Finished. 



rv 



ENTER! 



Blank Check 



Active 



Blank Check 



Finished 



5-16 



COPY and MASTER Socket Operations 



6. To repeat the Blank Check operation, depress EN- 
TER when "B F" appears. The previous Start and 
End Addresses will be displayed and you may con- 
tinue with step 4 and/or 5. 



\ 




/ 








/ 


\ 



Start Address End Address 



7. If a non-blank address is found, the address and 
data are displayed. Return to step 5 to continue or 
RESET. 



\ 


/ 




\ 


/ 



Non-Blank Address Data 



Summary of Performing a Blank Check on a 
Master PROM 

1 . Insert Personality Module, Master PROM, and select 
switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (ON), BUFFER (OFF), COPY (OFF). 

2. Depress RESET. Displays are blank. 

3. Depress BLNK CHCK. First and Last Addresses of 
Master PROM are displayed. 

4. Optional. Redefine Start and End Addresses. 

5. Depress ENTER. "B AAA" is displayed while active. 
"B F" displayed for Blank Check Finished. 

6. Optional. Depress Enter to repeat Blank Check and 
go to step 4 and/or 5. 

7. If non-blank address is found, it will be displayed. 
Return to step 5 to continue or RESET. 
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Performing a Blank Check on a Copy PROM 
(example shown is for a 2Kx8 PROM) 

1 . Select the switches as shown. Insert the appropriate 
Personality Module. Insert the Copy PROM to be 
Blank Checked into the COPY Socket. The AUDIO 
switch is optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 




To Blank Check the entire contents of the Copy 
PROM, starting with the first location, go to step 5. 
To Blank Check a limited field, continue. Use the 
hex keyboard to key in a new Start Address, MSD 
first. Repeat for the End Address. 



30EH 
□000 
3000 




Start Address 



End Address 



2. Depress RESET. The 8 hex displays are blank. 




3. Depress BLNK CHCK. The First and Last Addresses 
of the Copy PROM will be displayed. 



BLNK 
CHCK 



re 



First Address 



Last Address 



5. Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for the 
operation. The display will show "B AAA" to indicate 
Blank Check (B) Active (AAA). "B F" will be dis- 
played for Blank Check Finished. 



ENTER 

i 

v — s. 



Blank Check 



Blank Check 



Active 



Finished 
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6. To repeat the Blank Check operation, depress EN- 
TER when "B F" appears. The previous Start and 
End Address will be displayed and you may con- 
tinue with step 4 and/ or 5. 



\ 




/ 




ENTER 




/ 




\ 




Start Address 



End Address 



7. If a non-blank address is found, the address and 
data will be displayed. Return to step 5 to continue 
or RESET. 



Summary of Performing a Blank Check 
on a Copy PROM 

1. Insert Personality Module, Copy PROM, and select 
switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (OFF), BUFFER (OFF), COPY (ON). 

2. Depress RESET. Displays are blank. 

3. Depress BLNK CHCK. First and Last Addresses of 
Copy PROM are displayed. 

4. Optional. Redefine Start and End Addresses. 

5. Depress ENTER. "B AAA" is displayed while active. 
"B F" displayed for Blank Check Finished. 

6. Optional. Depress ENTER to repeat Blank Check 
and go to step 4 and/ or 5. 

7. If non-blank address is found, it will be displayed. 
Return to step 5 to continue or RESET. 



Non-blank Address 



Data 
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Performing an Illegal Bit Check on Copy 
PROM from the Master PROM (example 
shown is for a 2Kx8 PROM) 

The Illegal Bit Check operation checks for the pos- 
sibility of overwriting the PROM in the copy socket over 
the defined field with data from the master PROM. Ille- 
gal Bit Check determines the erased state of the PROM 
under consideration from the lookup table in the per- 
sonality module. If the copy PROM has a non-erased 
location that has an erased state to be written, an error 
condition will occur. No attempt will be made to actually 
write data to the copy PROM during Illegal Bit Check. 



NOTE 

Illegal Bit Check does not apply to gang modules. 
If attempted, an "EO" will be displayed. 



1 . Select switches as shown. 



MFG 



MODE AUDI ° MASTER BUFFER COPY 

f § <§ § # 

2. Depress RESET. The 8 hex displays are blank. 



oj 



fy 



3. Press BLNK CHCK. The first and last addresses of 
the Copy PROM will be displayed. 



FT 



l BLNK 
CHCK 



7 



O 



O 



First Address 



Last Address 



4. To perform an Illegal Bit Check (IBC) over displayed 
field, go to step 5. To change address field, use 
keyboard to enter new Start and End Addresses. 
See SECTION 3 for more details. Use CLEAR key 
for corrections. When the complete field is defined, 
go on to the next step. 



HE 



SLTJHH 



\ 


/ 


/ ^ 


\ 



Start Address 



End Address 



Depress ENTER. The M980 will accept the Start/ 
End Address displayed as the field over which the 
Illegal Bit Check will be performed. "B AAA" shows 
that IBC is active. "B F" shows that IBC has been 
completed. 



O 





'no 








\ 



Illegal Bit Check 



Active 



O 



Illegal Bit Check 



Finished 



ENTER 



v — kl 



To repeat IBC operation, depress ENTER after 
"B F" appears. The previous Start/End Address will 
be displayed. Continue at step 4. 
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7. The Illegal Bit Check is performed at sequential 
addresses beginning with the Start Address. If a 
location is found that can't be overwritten, that 
address is shown along with the Master data. De- 
press key "C" on the hex keyboard to display Copy 
data. Depress key "A" to restore Master data. De- 
press ENTER to continue IBC operation or CLEAR 
to force finish. Then depress ENTER to continue at 
Step 4. 



71 



Address 



Copy Data 



0000 
000E 
0 



HlDHEI Address 



Master Data 



clear! 




Summary of Illegal Bit Checking a Copy 
PROM from a Master PROM 

1 . Insert Personality Module, Master and Copy PROMs, 
and select switches; MFG MODE (OFF), AUDIO 
(optional ON/OFF), MASTER (ON), BUFFER (OFF), 
COPY (ON). 

2. Depress RESET The hex displays are blank. 

3. Depress BLNK CHCK. First and Last Addresses are 
displayed. 

4. Optional. Key in new Start and/or End Address. 

5. Depress ENTER. "B AAA" is displayed. When fin- 
ished "B F" is displayed. 

6. Optional. Depress ENTER to repeat operation over 
previously selected address field. 

7. If an illegal condition occurs, the address and data 
of the Master PROM are displayed. Key C displays 
copy data and key A displays master data. 

8. Optional. Depress ENTER to continue Illegal Bit 
Check or depress CLEAR to abort to IBC Finished, 
without losing original address limits. 



Finished 
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SECTION 6 
Buffer Operations to/from 
a Copy or Master Prom 



DESCRIPTION 

The CMOS RAM Buffer of the M980 provides a 
workspace (8Kx8 standard, 1 6Kx8 and 32Kx8 optional) 
where PROM code can be accumulated and. manipu- 
lated prior to programming a blank PROM. The Buffer 
can be loaded from the M980 keyboard, Master PROM, 
or the remote interfaces 981 1 , 981 2, 981 4, and 981 8. 
The M980 features Data Displacement during Buffer 
input and output operations, and enables edit functions 
to change that data. The M980 power may be switched 
OFF for at least one week without losing Buffer data. It 
is recommended that the Buffer be cleared to the 
erased state of the PROM type used prior to loading 
valid data into the Buffer. See Fill Buffer Operations in 
Section 7. RESET does not affect the Buffer contents. 

The following operations are described in detail to 
allow the user to perform this transfer of data. These 
operations may also be used to transfer parts of several 
different PROMs into the Buffer and to transfer their 
total sum into one PROM (see Figure 6-1 ). 




IBC 

DUP 

CMPR 



COPY 




MASTER 



M980 
BUFFER 



DUP 
CMPR 



9812M980-2 



Figure 6-1. Buffer Operations 
(to/from Copy or Master Prom) 



6-1 



Buffer Operations To/ From a Copy or Master PROM 



Duplicating the RAM Buffer from a Master 
PROM (example shown is for a 16Kx8 RAM 
Buffer and a 2Kx8 Master PROM) 

1 . Select the switches as shown, insert the appropriate 
Personality Module. Insert the PROM into the MAS- 
TER socket. The RAM Buffer may be filled with any 
data prior to this operation by using "Fill Buffer" a 
Buffer Edit operation described in Section 7. The 
AUDIO switch is optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 



4. To Duplicate the entire contents of the Master 
PROM into the Buffer go to step 5. To Duplicate over 
a limited field, use the hex keyboard to key in a new 
Start and End Address, MSD first. 



□EE 
EEEE 
□HE 



2 III 3 



Start Address 



J 



End Address 






Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the opera- 
tion. The display shows "0000" which is the First 
Address of the RAM Buffer. 



2. Depress RESET. The 8 hex displays are blank. 








) 


\ 





ENTER 



Buffer First Address 



3. Depress DUP. The First and Last Addresses of the 
Master PROM are displayed. 



DUP 



First Address 



Last Address 



6. If you wish the Duplicate operation to start at the first 
location of the RAM Buffer, continue to step 7. To 
redefine the Start Address of the Buffer, use the hex 
keyboard to key in a new Start Address, MSD first. 



C D 



A B 



EEEE 



Buffer Start Address 
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Depress ENTER. The displayed Start Address for 
the RAM Buffer is accepted by the M980. "D AAA" is 
displayed to indicate Duplicate (D) Active (AAA). 
Write Mode LED is lit. The M980 starts duplicating 
from the Master Start Address into the Start Address 
of the RAM Buffer. This continues until the end 
address of the Master is reached. When finished the 
display shows "D F." 




Duplicate 
WRITE MODE 



Active 




Duplicate 



Finished 



To repeat the Duplicate operation without resetting, 
depress ENTER. The hex display shows the pre- 
vious Start and End Addresses used. You may now 
redefine the Start and End Addresses as in step 4 or 
you may depress ENTER again and the previous 
Buffer Start Address is displayed. 



K_ 



71 



9. It is possible now to redefine the Buffer Start Address 
as in step 6, or depress ENTER to start the Duplicate 
function as in step 7. 




Buffer Start Address 



Summary of Duplicating the RAM Buffer 
from a Master PROM 

1 . Insert Personality Module, Master PROM, and select 
switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF). MASTER (ON), BUFFER (ON), COPY (OFF). 

2. Depress RESET. Displays are blank. 

3. Depress DUP. First and Last Addresses of Master 
PROM are displayed. 

4. Optional. Redefine Start and End Addresses of the 
Master. 

5. Depress ENTER. Start Address of RAM Buffer is dis- 
played. 

6. Optional. Redefine the Buffer Start Address. 

7. Depress ENTER. "D AAA" is displayed for DUP 
Active. "D F" is displayed when finished. 

8. Optional. Depress ENTER to repeat Master, Start 
and End Address. 

9. Optional. Depress ENTER to repeat Buffer Start 
Address, beginning of Duplicate operation. 



Start Address 



End Address 



Buffer Operations To/From a Copy or Master PROM 



Comparing the RAM Buffer with a Master 
PROM (example shown is for a 16Kx8 RAM 
Buffer and a 2Kx8 Master PROM) 

1 . Select the switches as shown. Insert the appropriate 
Personality Module. Insert the Master PROM into the 
MASTER socket. The AUDIO switch is optional. 

™q® e AUDIO MASTER BUFFER COPY 

# # #) #) (f 

2. Depress RESET. The 8 hex displays are blank. 



\ 




A 




RESET 




/ 




\ 



Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the opera- 
tion. The display shows "0000" which is the First 
Address of the RAM Buffer. 



~A 



ENTER ! 



VZ 



Buffer First Address 



6. To have the compare operation begin at the first 
location of the RAM Buffer, continue to step 7. To 
redefine the Start Address of the Buffer, use the hex 
keyboard to key in a new Start Address, MSD first. 



EE DO 



□BEE 



□EE 



□□HQ 

Buffer Start Address 



3. Depress CMPR. The 8 hex displays show the First 
and Last Addresses of the Master PROM. 



CMPR 



7\ 



First Address 



Last Address 



Depress ENTER. The displayed Start Address for 
the RAM Buffer is accepted by the M980. "C AAA" is 
displayed to indicate Compare (C) Active (AAA). 
The M980 starts Comparing from the Master PROM 
Start Address with the Start Address of the RAM 
Buffer. This continues until the End Address of the 
Master PROM is reached. When finished the display 
shows "C F". 



4. If the entire contents of the Master PROM are to be 
Compared with the Buffer go to step 5. To compare 
a limited field, use the hex keyboard to key in a new 
Start and End Address, MSD first. 



Compare 



Active 



□□EE 

""EH 



□□EE 
□□EE 



Start Address 



End Address 



Compare 



Finished 
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If a non-compare occurs, the address and data of 
the Master location is displayed. By depressing key 
B, the Buffer address and data may be seen. De- 
press ENTER to continue, or CLEAR to abort. 



I 

71 ! 



EBB 
100 



□EE 



EEEE 



To repeat the Compare operation without resetting, 
depress ENTER. The hex display shows the pre- 
vious Start and End addresses used. Now redefine 
the Start and End Addresses as in step 4 or depress 
ENTER again and the previous Buffer Start Address 
is displayed. It is possible to redefine the Buffer Start 
Address as in step 6 and/or go to step 7. 



Summary of Comparing the RAM Buffer with 
a Master PROM 

1 . Insert Personality Module, Master PROM, and select 

KAHn K^nC /r>CC\ Al mm ^ntinnol OM / 

SWILUMCCJ, IV 1 1 KJI IVIVJL/L. ^ \— ' I I ), nv_/L-MW ^w|juwiiu.i v> i ■» / 

OFF), MASTER (ON), BUFFER (ON), COPY (OFF). 

2. Depress RESET. Displays are blank. 

3. Depress CMPR. First and Last Addresses of Master 
PROM are displayed. 

4. Optional. Redefine Start and End Addresses of the 
Master PROM. 

5. Depress ENTER. Start Address of RAM Buffer is dis- 
played. 

6. Optional. Redefine the Buffer Start Address. 

7. Depress ENTER. "C AAA" is displayed for CMPR 
Active. "C F" is displayed when finished. 

8. Error displayed if non-compare occurs. 

9. Optional. Depress ENTER to repeat Compare oper- 
ation. 




Start Address 



End Address 



71 



ENTER 



Buffer Start Address 
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Duplicating the RAM Buffer into a Copy 
PROM (example shown is for a 16Kx8 RAM 
Buffer and a 2Kx8 Copy PROM) 

1. Select the switches as shown. Insert the appro- 
priate Personality Module. Insert the Copy PROM 
into the Copy socket. The AUDIO switch is optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 






2. Depress RESET. The 8 hex displays are blank. 



\ 




/ 




RESET 




/ 




\ 



3. Depress DUP. The First and Last Addresses of the 
Copy PROM are displayed. 




First Address 



Last Address 



4. To Duplicate the entire contents of the Copy PROM 
from the Buffer go to step 5. To Duplicate over a 
limited field, use the hex keyboard to key in a new 
Start and End Address, MSD first. 



^HEJ 
HEBE 
3EEE 
BEBB 



Start Address 



End Address 



5. Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the opera- 
tion. The display shows "0000" which is the First 
Address of the RAM Buffer. 



Buffer First Address 



To have the Duplicate operation start at the first 
location of the RAM Buffer, continue to step 7. To 
redefine the Start Address of the Buffer, use the 
hex keyboard to key in a new Start Address, MSD 
first. 



E 


0 


nr f 




0 


ra 


A B 


— 


R 








El 


LJ 


EE 





Buffer Start Address 



Depress ENTER. The displayed Start Address for 
the RAM Buffer is accepted by the M980. "D AAA" 
is displayed to indicate Duplicate (D) Active (AAA). 
The write mode LED is lit. The M980 starts duplicat- 
ing to the Copy PROM's Start Address from the 
Start Address of the RAM Buffer. This continues 
until the End Address of the Copy PROM is 
reached. When finished the display shows "D F". 



7i 



ENTER 



Duplicate 

WRITE MODE— Q- 



Active 



Duplicate 



Finished 
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To repeat the Duplicate operation without resetting, 
depress ENTER. The hex display shows the pre- 
vious Start and End Addresses used. Now redefine 
the Start and End Addresses as in step 4 or 
depress ENTER again and the previous Buffer Start 
Address is displayed. It is possible to redefine the 
Buffer Start Address as in step 6 and/ or go to 
step 7. 



^ — < 




| ENTER | 




> k 





_\J 



Start Address 



End Address 



rv 



! ENTER : 



71 : 
I ! 



Buffer Start Address 



If an error should occur, the address and the data 
of the Buffer where the error occurred are dis- 
played. Depressing key C shows the copy data and 
address. Depressing key B shows the Buffer data 
again (see Section 8). 



Summary of Duplicating the RAM Buffer 
into a Copy PROM 

1 . Insert Personality Module, Copy PROM, and select 
switches; MFG MODE 'OFF), AUDIO (optional ON/ 
OFF), MASTER (OFF), BUFFER (ON)! COPY (ON). 

2. Depress RESET. Displays are blank. 

3. Depress DUP. First and Last Addresses of Copy 
PROM are displayed. 

4. Optional. Key in Start and End Addresses. 

5. Depress ENTER. First Address of the Buffer is dis- 
played. 

6. Optional. Key in the new Buffer Start Address. 

7. Depress ENTER. "D AAA" is displayed for Dupli- 
cate Active. "D F" is displayed when Finished. 

8. Optional. Depress ENTER to repeat the start and 
End Addresses of the Copy PROM. Depress EN- 
TER again to repeat the Start Address of the Buffer. 
Return to step 7 to continue the Duplicate opera- 
tion. 

9. If an error occurs, the address and data of the error 
are displayed. Depress key C to view copy address 
and data; depress key B to view Buffer address and 
data. 

10. Optional. Depress ENTER to continue with the 
Duplicate operation or depress CLEAR to abort to 
Dup Finished. 



EH 



E0H 



□0 



o 1 



HE 



Error Address 



Data 



10. Depress ENTER to resume duplication and to 
return to step 8, or depress CLEAR to abort to 
Duplicate Finished ("D F"). See Failure to Program 
Operations in Section 1 1 . 



Z7 



2\| 



/ 

Duplicate 



Active 



CLEAR 



ZL 



Duplicate 



Finished 
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Comparing the RAM Buffer to a Copy PROM 
(example shown is for a 16Kx8 RAM Buffer 
and a 2Kx8 Copy PROM) 

1. Select the switches as shown. Insert the approp- 
riate Personality Module. Insert the Copy PROM in 
the COPY socket. The AUDIO switch is optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 



2. Depress RESET. The 8 hex displays are blank. 



Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the opera- 
tion. The display shows "0000" which is the First 
Address of the RAM Buffer. 



ENTER 



Buffer First Address 



6. To have the Compare operation start with the first 
location of the RAM Buffer, continue to step 7. To 
redefine the Start Address of the Buffer, use the 
hex keyboard to key in a new Start Address, MSD 
first. 



RESET 



Ff 



3. Depress CMPR. The 8 hex displays show the First 
and Last Addresses of the Copy PROM. 



CMPR 



71 



First Address 



Last Address 



4. To Compare the entire contents of the Copy PROM 
with the Buffer, go to step 5. To Compare a limited 
field, use the hex keyboard to key in a new Start 
and End Address, MSD first. 



GDEH 



EHEE 



Start Address 



End Address 



00 
□QBE' 
□EBB 



1/ 



Buffer Start Address 



Depress ENTER. The displayed Start Address for 
the RAM Buffer is accepted by the M980. "C AAA" 
is displayed to indicate Compare (C) Active (AAA). 
The M980 begins comparing the Start Address of 
the Buffer with the Start Address of the Copy 
PROM. This continues, until the End Address of the 
Copy PROM is reached. When finished the display 
shows i; C F". 



T=7 

! enter! 



Compare 



Active 



Compare 



Finished 
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To repeat the Compare operation without resetting, 
depress ENTER. The hex display shows the pre- 
vious Start and End Addresses used. Now redefine 
the Start and End Addresses as in step 4 OR 
depress ENTER again and the previous Buffer Start 
Address is displayed. It is possible to redefine the 
Buffer Start Address as in step 6 and/or go to 
step 7. 




Start Address 



End Address 



\ 








— { 

ENTER j 




/ 








Buffer Start Address 



If an error should occur, the address and the data 
of the Buffer where the error occurred are dis- 
played. Depressing key C shows the copy data and 
address. Depressing key B shows the Buffer data 
and address again (see Section 8). 



Summary of Comparing the RAM Buffer 
with a Copy PROM 

1 . Insert Personality Module, Copy PROM, and select 



10. 



i r~ s~\ \ a /~\ i— \ r~ / r\r~ r~ \ 



i r~vi /-\ / _ . 



switcnes: rviru rviuut [urr), auuiu ^optional ON/ 
OFF), MASTER (OFF), BUFFER (ON), COPY (ON). 
Depress RESET. All displays are blank. 
Depress CMPR. First and Last Addresses of the 
Copy PROM are displayed. 
Optional. Key in the new Start and End Addresses. 
Depress ENTER. The First Address of the Buffer is 
displayed. 

Optional. Key in the new Buffer Start Address. 
Depress ENTER. "C AAA" is displayed for Com- 
pare Active. "C F" is displayed when finished. 
Optional. Depress ENTER to repeat the Start and 
End Addresses of the Copy PROM. Depress EN- 
TER again to repeat the Start Address of the Buffer. 
Go to step 7 to continue the Compare operation. 
If an error occurs, the address and data of the error 
are displayed. Depress key C to view copy data 
and key B to view Buffer data. 
Optional. Depress ENTER to continue with the 
Compare operation or depress CLEAR to abort to 
Compare Finished. 



SEE 
000 

mm 




10. Depress ENTER to resume Compare operations 
and to return to step 8 OR depress CLEAR to abort 
to Compare Finished. See Failure to Program Opera- 
tions in Section 1 1 . 



Compare 



Active 



rv 



CLEAR 



\) 

Compare 



Finished 
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Performing an Illegal Bit Check on a Copy 
PROM from the Buffer (example shown is for 
a 16Kx8 RAM Buffer and a 2Kx8 Copy PROM) 

The illegal Bit Check operation checks for the pos- 
sibility of overwriting the PROM in the copy socket over 
the defined field with data from the buffer. Illegal Bit 
Check determines the erased state of the PROM under 
consideration from the lookup table in the personality 
module. If the copy PROM has a nonerased location 
that has an erased state to be written, an error condi- 
tion will occur. No attempt will be made to actually write 
data to the copy PROM during illegal bit check. 



To perform Illegal Bit Check over displayed field, go 
to step 5. To change address field, use keyboard to 
enter new Start and End Address. See Section 3 for 
more details. Use CLEAR key for corrections. When 
the complete field is defined, go on to the next step. 



□GOES 



EDHE30 
□□BE 

□□mm 



Start Address 



End Address 



NOTE 

Illegal Bit Check does not apply to Gang Modules. 
If attempted, an "EO" will be displayed. 



1 . Select switches as shown. 



MFG 



AUDIO MASTER BUFFER COPY 




2. Depress RESET. The 8 hex displays are blank. 





5. Depress ENTER. The M980 will accept the Start/ 
End Address displayed as the field over which the 
IBC will be performed. The display shows "0000", 
the first address of the RAM Buffer. 







/ 




ENTER 




/ 




\ 




Buffer First Address 



To have the IBC begin at the Buffer location shown, 
go to step 7. To redefine the Start Address of the 
Buffer, use hex keyboard to key in new Buffer Start 
Address, MSD first. Use CLEAR key if corrections 
are needed. 



□ 


□E 

9 A 


F 


3 

a 


EE 
□E 


E 
E 



7\ ' 



Buffer Start Address 



3. Press BLNK CHCK. The first and last addresses of 
the Copy PROM will be displayed. 



BLNK I i 
CHCK 




First Address 



Last Address 
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7. Depress ENTER. The displayed Start Address for 
the RAM Buffer is accepted. "B AAA" is displayed to 
show that the IBC is being performed over the 
addresses accepted. The M980 performs the IBC 
between the Start Address of the copy PROM and 
the Start Address of the Buffer in sequential order. 
When finished, the display shows "B F." 




Illegal Bit Check 



Active 




Illegal Bit Check 



Finished 



9. Depress ENTER to continue IBC, or CLEAR to force 
finish ("B F"), then depress ENTER to return to 
step 4. 



\ 




/ 




CLEAR 




/ 




\ 



ENTER 




Illegal Bit Check 



Active 




Illegal Bit Check 
Continue at Step 4 



Finished 



If the Illegal Bit Check finds a location that can't be 
overwritten, the address and data of the Buffer at 
that location is shown. Depressing key "C" shows 
the corresponding location of the Copy PROM ad- 
dress and data. Pressing key "B" will restore Buffer 
address and data to the display. 







L 




EM3E 
□EBB 


\ / 


/ \ 




Error Address Buffer Data 




Error Address 



Summary of Illegal Bit Checking the RAM 
Buffer to a Copy PROM 

1 . Insert Personality Module, Copy PROM, and select 
switches; MFG MODE (OFF), AUDIO (optional ON/ 
OFF), MASTER (OFF), BUFFER (ON) COPY (ON). 

2. Depress RESET. All displays are blank. 

3. Depress BLNK CHCK. First and Last Addresses of 
the Copy PROM are displayed. 

4. Optional. Key in the new Start and End Addresses. 

5. Depress ENTER. The First Address of the Buffer is 
displayed. 

6. Optional. Key in the new Buffer Start Address. 

7. Depress ENTER. "B AAA" is displayed for IBC 
Active. "B F" is displayed when finished. 

8. Optional. Depress ENTER to repeat the Start and 
End Addresses of the Copy PROM. Depress EN- 
TER again to repeat the Start Address of the Buffer. 
Go to step 7 to continue the IBC operation. 

9. If an illegal condition occurs, the address and data 
Copy Data 0 f f ne error are displayed. Depress Key C to view 

copy data and Key B to view Buffer data. 
10. Optional. Depress ENTER to continue with the IBC 
operation or depress CLEAR to abort to IBC Fin- 
ished. 
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SECTION 7 
Additional Buffer Operations 



DESCRIPTION 

The CMOS RAM Buffer of the M980 provides a 
workspace (8Kx8 standard, 1 6Kx8 and 32Kx8 optional) 
where PROM code can be accumulated and manipu- 
lated prior to programming a blank PROM. The Buffer 
can be loaded from the M980 keyboard, Master PROM, 
or the remote interfaces 981 1 , 981 2, 981 4, and 981 8. 
The M980 features Data Displacement during Buffer 
input and output operations, and enables edit functions 
to change that data. The M980 power may be switched 
OFF for at least one week without losing Buffer data. It 
is recommended that the Buffer be cleared to the 
erased state of the PROM type used prior to loading 



valid data into the Buffer. See Fill Buffer Operation. 
RESET does not affect the Buffer contents. 

The M980 Buffer Edit operations are selected via 
the hex keyboard after RESET and the EDIT key are 
depressed. In its present configuration the M980 RAM 
Buffer is seen as an 8-bit Buffer when performing 
Invert, Insert, Delete, and Fill Buffer operations. The 
Nibble Swap, Hex Pack, and Hex Unpack operations 
are provided for 4-bit manipulation. 

Only the Buffer is involved in the following opera- 
tions; it is not mandatory that a Personality Module be 
installed, a warning "E4" is displayed; this can be over- 
ridden by continuing with the operation. 



READ 



CHECKSUM 



M980 
BUFFER 



EDIT 



AUTO 



BLNK 
CHCK 



WRITE MODE 



PROG 



EDIT 



O 



PROG 



DUP 



READ 



CMPR 



c 


D 


E 


F 


8 


9 


A 


B 


4 


5 


6 


7 


0 


1 


2 


3 



RESET 



CLEAR 



ENTER 



Figure 7-1. Buffer Operations via Hex Keyboard 
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Programming the RAM Buffer using the M980 
Keyboard (example shown is for 8Kx8 RAM 
Buffer) 

1 . Select the switches as shown. The AUDIO switch is 
optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 



® # @ 





2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A war- 
bling tone will sound if the AUDIO switch is ON. You 
may now continue. 



RESET 



3. Depress PROG. The 8 hex displays should show the 
First and Last Addresses of the RAM Buffer. 



Z7 



PROG 

V — \ 



First Address 



Last Address 



4. To Program the entire contents of the RAM Buffer, 
starting with the First Address, go to step 5. To Pro- 
gram a limited field, use the hex keyboard to key in a 
new Start and End Address, MSD first. 



EEBH 
' ""HE 



□EEE 



Start Address 



End Address 



5. Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the opera- 
tion. The display shows the Start Address in the left- 
most display. The Write Mode LED is lit. 




Start Address 



WRITE MODE 



6. To Program the address displayed, key in the desired 
data, MSD first, using the CLEAR key to correct mis- 
takes. To step over a location, continue to step 7. 



EEEE 



c mi d j 

8 9 jjjT 
4 5 



SEE 



Address 



Data 



7-2 



Additional Buffer Operations 



7. Depress ENTER to initiate Programming of the dis- 
played data, or to step over an address without alter- 
ing it. The next sequential address is displayed. 
Repeat steps 6 and/or 7 for each address. 



\ 




/ 




ENTER 


\ 


/ 






\ 






ENTER 


\ 








Finished 

When the End Address is displayed and steps 6 
and/or 7 are initiated, an "F" appears to indicate 
that the Program mode has been performed over the 
specified Address field. 



Summary of Programming the RAM Buffer 
using the M980 Keyboard 



1. Set select switches: MFG MODE (OFF), AUDIO 
(optional ON /OFF), MASTER (OFF), BUFFER (ON), 
COPY (OFF). 

2. Depress RESET. All displays are blank. 

3. Depress PROG. First and Last Addresses are dis- 
played. 

4. Optional. Redefine the the Start and End Addresses 
via the hex keyboard. 

5. Depress ENTER. The address shown is accepted 
and the Start Address is displayed. 

6. Optional. Key in the data to be programmed. 

7. Depress ENTER. This programs the previously keyed 
data or step over the displayed address. Repeat for 
every address. 

The End Address is reached and "F" is displayed to 
indicate Finished. 

Depress ENTER to return to step 4 if desired. 



8 



9. 



9. To repeat the Program operation without resetting, 
depress ENTER when "F" is displayed. This displays 
the Start and End Address field previously used 
(identical to step 4). The Start and End Address field 
can be redefined or you can continue with the dis- 
played Start and End Addresses. 



Start Address 



End Address 
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Reading the RAM Buffer using the M980 
Keyboard (example shown is for an 8Kx8 
RAM Buffer) 

1 . Select the switches as shown. The AUDIO switch is 
optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 





Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A war- 
bling tone will sound if the AUDIO switch is ON. You 
may now continue. 



7i 




3. Depress READ. The 8 hex displays show the First 
and Last Addresses of the RAM Buffer. 



17 



First Address 



Last Address 



To Read the entire contents of the RAM Buffer, start- 
ing with the First Address, go to step 5. To Read a 
limited field, use the hex keyboard to key in a new 
Start and End Address, MSD first. 



GDle 



8 9 



EEEB 
DDEBEI 



71 



Start Address 



End Address 



Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the opera- 
tion. The display shows the Start Address in the left- 
most display. The data located at that address is 
displayed in the right-most display. Repeat step 5 
and the next sequential address and data are dis- 
played. Repeat until the End Address is reached, 
RESET occurs, OR 



ENTER 



Address 



t 



Data 



\1 



ENTER 



Address 



Data 
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By Depressing CLEAR during the Read operation 
the addresses are decremented and the data at that 
address is displayed. The M980 can decrement past 
the defined Start Address. Wrap-around occurs if an 
all-zero address is reached and decremented again. 




71 ! 

! i 

\] 1 



Address 



Data 



7. When the End Address is reached, its data dis- 
played, and ENTER is depressed, an "F" is dis- 
played to indicate Finished. 



ENTER 









s 1 




1 

1 

N . 


1/ 




1 


End Address 1 

♦ 


Data 


l 


\ 




/ 




I 1 


/ 









Summary of Reading the RAM Buffer using 
the M980 Keyboard 



1. Set select switches: MFG MODE (OFF), AUDIO 
(optional ON/OFF), MASTER (OFF), BUFFER (ON), 
COPY (OFF). 

2. Depress RESET. Displays are blank. 

3. Depress READ. First and Last Addresses are dis- 
played. 

4. Optional. Redefine the Start and End Addresses. 

5. Depress ENTER. The Start Address and its corres- 
ponding data are displayed. Repeat for each se- 
quential address OR 

6. Optional. Depress CLEAR to decrement the address 
and display its data. 

7. End Address is reached and ENTER is depressed. 
An "F" is displayed to indicate Finished. 
Optional. Depress ENTER to show the previous Start 
and End Addresses and return to step 4 and/or 5. 



8 



Finished 



8. To repeat the Read mode without resetting, depress 
ENTER when the "F" appears. The previous Start 
and End Addresses are displayed. Continue with 
step 4 and/or 5. 



Z7 1 



Start Address 



End Address 
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Performing a Read/Modify on the RAM Buffer 
(example shown is for an 8Kx8 RAM Buffer) 

1 . Repeat steps 1 through 5 of the Read Buffer opera- 
tion (page 7-5) until the desired address is reached. 




Address 



Data 



Depress ENTER. The data displayed is written into 
the RAM Buffer at the displayed address. The next 
sequential address and data are displayed. The 
Write Mode LED is extinguished. Continue until the 
End Address is reached. 



I i 



ENTER 



7 



Address 



Data 



2. The display now shows the address and data of the 
location to be modified. Enter new data by using the 
hex keyboard, MSD first, until the data displays are 
filled with the desired data. As soon as a hex key is 
depressed, the Write Mode LED is lit. 



E 



o 



: i ! 1 2 3 



Address 
WRITE MODE Q- 



Data 



7-6 



Additional Buffer Operations 



o n i 
a -,j ; 
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Performing a Checksum on the M980 RAM 
Buffer (example shown is for an 8Kx8 RAM 
Buffer 

1 . Select the switches as shown. The AUDIO switch is 
optional. 



MFG 
MODE 

ft 



AUDIO MASTER BUFFER COPY 



® # ® 



Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A war- 
bling tone will sound if the AUDIO switch is ON. You 
may now continue. 



! RESET 



Z7 



3. Depress key C. The First and Last Addresses of the 
RAM Buffer are displayed. 



EEGDEi 



□EE 



EE 
EEEE 



First Address 



Last Address 



4. To Checksum the entire contents of the RAM Buffer, 
starting with the First Address, go to step 5. To 
Checksum a limited field, use the hex keyboard to 
key in a new Start and End Address, MSD first. 



SEES 



HEBE 



3HEE 



Start Address 



End Address 
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5. Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the opera- 
tion. The display shows "CC AAA" to indicate Check- 
sum (CC) Active (AAA). When the Checksum is 
complete, the six digit hex equivalent is dispiayed. 



> — kl 

















\ 




/ 






11! 11! ! — ! !! — ! — * — 


N 














Checksum 


! 

t 


Active 
















\ 






A 
















/ 









Summary of Performing a Checksum 
on the RAM Buffer 

1. Set select switches: MFG MODE (OFF), AUDIO 
(optional ON /OFF), MASTER (OFF), BUFFER (ON), 
COPY (OFF). 

2. Depress RESET. All displays are blank. 

3. Depress key C. First and Last Addresses are dis- 
played. 

4. Optional. Redefine the Start and End Addresses. 

5. Depress ENTER. "CC AAA" is displayed while ac- 
tive. Hexadecimal Checksum is displayed when fin- 
ished. 



Hexadecimal 



Checksum 
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BUFFER EDIT FUNCTIONS 

Buffer Edit functions are provided for manipulating 
Buffer data into a more useful form. Currently, there are 
eleven Buffer Edit modes, summarized below (see Fig- 
ure 7-2). The word length of the Buffer is always 8 bits 
in the Edit mode. 



ntA r\tY 
CODE 


EDIT MODE 


DESCRIPTION 


00 


SET WORD SIZE 


Set Buffer word size to 4. 8, 1 2 or 1 6 bits. 


01 


INVERT 


Complement a data field. ; 


02 


FILL BUFFER 


Load Buffer field with specific data byte. 


03 


INSERT 


Insert a block of data into a specified 
address field. 


04 


DELETE 


Delete a block of data and close within a 
specified address field. 


05 


BLOCK MOVE 


Move a block of data from one address 
field to another address field. 


06 


NIBBLE SWAP 


Exchange upper and lower hex digits 
within an address field. 


C7 


HEX PACK 


Combine unpacked digits from two 
defined address fields. 


08 


HEX UNPACK 


Separate packed digits to form two 
unpacked address fields. 


1 1 


RAM SPLIT 


Separate one WORD (16 bit) field into 
two BYTE (8 bit) fields. 


12 


RAM 
INTERLEAVE 


Combine two BYTE (8 b : t) fields -to ore 
WORD (16 bit) f eld. 



Figure 7-2. Buffer Edit— Set Word Size 



The Set Word Size mode configures the Buffer word 
length for 4, 8, 12 or 16 bits. When the RESET key is 
depressed, the Buffer word length defaults to the Per- 
sonality Module word size. If no Personality Module is 
installed, then the defaulted word size is 8 bit. Pro- 
gramming and Reading of the Buffer is dependent on 
the word size setting. 
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Buffer Edit— Set Word Size 

Example: Read the Buffer 
with 4 bit word lengths. 

1 . Select the switches as shown. The AUDIO switch is 
optional. 

M ™ AUDIO MASTER BUFFER COPY 
MODE 

2. Depress RESET. The 8 hex displays are blank. 




3. Depress EDIT. "E 00" is displayed to indicate Edit 
mode 00. 



6. Depress the ENTER key. The previously selected 
word size is now accepted. A steady tone sounds if 
the AUDIO switch is ON. The "F" indicates finished. 




Summary: Read the Buffer with 4- bit Lengths 

1. Set Select Switches: MFG MODE (OFF); AUDIO 
(optional ON/OFF); MASTER (OFF); BUFFER (ON); 
COPY (OFF). 

2. Depress RESET. All displays blank. 

3. Depress EDIT. "E00" displays to indicate Edit Mode 
00. 

4. Depress ENTER. "E 00" displayed to indicate Edit 
Set Word Size. 

5. Use keyboard to key in desired word size. 

6. Depress ENTER. Word size accepted, tone sounds if 
AUDIO (ON), "F" indicates finished. 







/ 




EDIT 






AUTO 




/ 


\ 




Edit 



Default Mode 



4. Depress ENTER. The display shows "E 00" to indi- 
cate Edit Word Size. 



ENTER 




5. Use the hex keyboard to key in the desired word size 
4, 8, 12 or 16 bit. 

Hex key 1 04 
Hex key 2 08 
Hex key 3 12 
Hex key 4 16 
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Buffer Edit — Invert (Complement) 
(example shown is for a 2K block of data in 
an 8Kx8 RAM Buffer) 

1 . Select the switches as shown. The AUDIO switch is 
optional. 

MODE AUDI ° MASTER BUFFER COPY 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
mode 00. 



Z7 



EDIT 



Edit 



Default Mode 



4. Using the hex keyboard, key in "01 " to select Invert 
mode. 



2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A war- 
bling tone will sound if the AUDIO switch is ON. Now 
continue to step 3. 



8 9 



EEDODEJ 
00HB 



Edit 



Invert 



j RESET , 



17 



/_ 



7 



5. Depress ENTER. Invert Mode is accepted and the 
First and Last Addresses of the Buffer are displayed. 



ENTER 



First Address 



Last Address 
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6. To perform the Invert operation over the entire con- 
tents of the Buffer, starting with the First Address, go 
to step 7. To Invert a limited field, use the hex key- 
board to key in a new Start and End Address field, 
MSD first. 




Summary of Buffer Edit-lnvert (Complement) 

1. Set select switches: MFG MODE (OFF), AUDIO 
(optional ON/OFF), MASTER (OFF), BUFFER (ON), 
COPY (OFF). 

2. Depress RESET. All displays are blank. 

3. Depress EDIT. Display indicates "E 00". 

4. Key in 01 using the HEX keyboard. 

5. Depress ENTER. First and Last RAM Buffer Ad- 
dresses are displayed. 

6. Optional. Redefine the Start and End Addresses via 
the Hex keyboard. 

7. Depress ENTER. Data in the RAM Buffer is inverted 
over the defined Start and Ending addresses. 



7. Depress ENTER. The displayed address is accepted 
as the Start and End Addresses for the operation. 
"E 01 AAA" is displayed to indicate Edit Invert Active. 
The Write Mode LED is lit. Upon completion of 
Mode of operation, "E01 F" is displayed to indicate 
Finished. A stady tone sounds if the AUDIO switch is 
ON. The Write Mode LED is extinguished. 



ENTER 



Edit Invert 
WRITE MODE — Q- 



Active 



77 



z: 



Edit Invert 



Finished 
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Buffer Edit— Fill Buffer (example shown is for 
a 2K block of data in an 8Kx8 RAM Buffer) 

1 . Select the switches as shown. The AUDIO switch is 
optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 



| ® (# #) ® 



2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A war- 
bling tone will sound if the AUDIO switch is ON. Now 
continue to step 3. 



RESET 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
Mode 00. 



Edit 



Default Mode 



4. Using the hex keyboard, key in "02" to select Fil 
Buffer Mode. 



C I D 



E3EEB 



□□00 



Edit 



Fill Buffer 



5. Depress ENTER. The Fill Buffer Mode is accepted 
and the First and Last Addresses of the Buffer are 
displayed. 



IT 1 



71 



First Address 



Last Address 



•6. To perform the Fill Buffer operation over the entire 
contents of the Buffer, go to step 7. To operate over 
a limited field, use the hex keyboard to key in a new 
Start and End Address field, MSD first. 



C D 



8 HI! 9 
4 111 5 



F ! 



Start Address 



End Address 
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7. Depress ENTER. The display shows "E 02 FF" to 
indicate the Edit Fill Buffer Mode and the data to be 
loaded into the Buffer as default data. 





Edit Fill Buffer 



Default Data 



8. Use the hex keyboard to key in new data or default 
to FF. 



HEIGH 



HEHEj 



Edit Fill Buffer 



Data 



Summary of Buffer Edit-Fill Buffer 



Set select switches: MFG MODE (OFF), AUDIO 
(optional ON/OFF), MASTER (OFF), BUFFER (ON), 
COPY (OFF). 

Depress RESET. All displays are blank. 
Depress EDIT. Display indicates "E 00". 
Key in 02 using the HEX keyboard. 
Depress ENTER. First and Last RAM Buffer Ad- 
dresses are displayed. 

6. Optional. Redefine the Start and End Addresses via 
the Hex keyboard. 

7. Depress ENTER. "E 02 FF" is displayed. 

8. Optional. Redefine the data to be loaded into all 
RAM Buffer locations. Default dta is FF. 

9. Depress ENTER. The RAM Buffer is filled with the 
same data over the defined Start and Ending 
Addresses. 



9. Depress ENTER. (Write Mode LED is lit.) The data is 
accepted and replaced with "AAA" to indicate Edit 
Fill Buffer Active. The Write Mode LED is lit. Upon 
completion of the operation, the "AAA" is replaced 
with "F" to indicate Finished. A steady tone sounds if 
the AUDIO switch is ON. The Write Mode LED is 
extinguished. 



fv 



Edit Fill Buffer 
WRITE MODE-Q" 



Active 
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Buffer Edit — Insert (example shown is for an 
8Kx8 RAM Buffer) 

In the Insert Mode of operation up to 32 eight bit 
data bytes may be inserted. The operation can be 
defined to operate over any defined Buffer address 
field. The Start Address should always be the first loca- 
tion at which an insertion is made. If a Buffer address 
field is not given the entire Buffer is operated on. The 
same number of locations inserted will be lost from the 
end of the defined Buffer address. All insertions must 
be sequential, starting with the First Address of the 
defined Buffer address (see Figure 7-3). The example 
shown is over the defined Buffer address field of 1000 
to 10FF. Figure 7-3 shows the insertion of three data 
bytes at locations 1000, 1001, and 1002. In this case 
locations 1 0FD, 1 0FE, and 1 0FF are lost from the end of 
the Buffer address field. 

1. Select the switches as shown. The AUDIO switch 
is optional. 



4. Using the hex keyboard, key in "03" to select the 
Insert Mode. 



3HH 



HEBE 
EEEB 



0 1 2 3 



Edit 



Insert 



5. Depress ENTER. Insert is accepted and the First 
and Last Addresses of the Buffer are displayed. 




First Address 



Last Address 



MFG 



MODE 

m m 



AUDIO MASTER BUFFER COPY 



6. Use the hex keyboard to key in a new Start and End 
Address field, MSD first. It is not possible to insert 
over the full address range of the Buffer without 
creating wraparound. If this is tried, the M980 will 
display an "E3" during step 9. 



2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is ON. 
Now continue to step 3. 



EE 

ieee 

EEEB 
EEEB 



Start Address 



End Address 







/ 




RESET 




/ 




\ 



7. Depress ENTER. The Start and End Addresses are 
accepted. The display shows the block Start Ad- 
dress. 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
Mode 00. 



EDIT j 



Edit 



Default Mode 



ENTER 



Address 



Data 
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8. Use the keyboard to key in the new data to be 
inserted. 



3HBGD 



4 

0 !i 1 



7 

2 ! 3 



Edit Insert 



Active 



9. Depress ENTER. The address and data are ac- 
cepted. The next sequential address is displayed. If 
more insertions are desired, repeat steps 8 and 9 
for up to 32 insertions OR 



I; 

id 



Edit Fill Buffer 



Finished 



1 0. Depress ENTER. The display shows "E 03 AAA" to 
indicate Edit Insert Active. The write Mode LED is 
lit. Upon completion of the operation the "AAA" is 
replaced with "F" to indicate Finished. A steady 
tone sounds if the AUDIO switch is ON. The Write 
Mode LED is extinguished. 



rv 



7 



2^ 



Edit Insert 
WRITE MODE 



Active 



Edit Insert 



Finished 



NOTE 

Depending on size of block to be inserted, the 
operation may require as much as 60 seconds 
to perform. 



CAUTION 

When inserting data into RAM, the same number 
of data bytes inserted will be lost from the end of 
the address locations immediately following the 
defined block. Define your block end address 
accordingly. 



Summary of Buffer Edit-lnsert 

1. Set select switches: MFG MODE (OFF), AUDIO 
(optional ON/OFF), MASTER (OFF), BUFFER (ON), 
COPY (OFF). 

2. Depress RESET. All displays are blank. 

3. Depress EDIT. Display indicates "E 00". 

4. Key in 03 using the HEX keyboard. 

5. Depress ENTER. First and Last RAM Buffer Ad- 
dresses are displayed. 

6. Key in a new Start and End address field. The Start 
address is the first address at which data is to be 
inserted. 

7. Depress ENTER. The Start address is displayed. 

8. Enter data to be inserted at this address via the 
HEX keyboard. 

9. Depress ENTER. The next sequential address is 
displayed. 

1 0. Optional. Repeat steps 8 and 9 for up to 32 inser- 
tions or 

1 1 . Depress ENTER. The data previously keyed in will 
be inserted at the address indicated. 
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SCRATCH PAD RAM 



INSERT 
ADDRESSES 



\ 

( 



1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


1 


2 


c 


3 


9 


2 


0 


D 



START ADDRESS END ADDRESS 



OF BLOCK 



A 


2 


4 


E 




F 


8 


9 


F 





C 


3 


9 


A 


2 


4 


E 


{ 


2 


0 


D 


F 


8 


9 


F 





OF BLOCK 



AFTER 

INSERT 



c 


c 


B 


3 


0 


1 


6 


1 





THE LOST BIT DRAIN 



Figure 7-3. Illustration of Edit Insert 
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Buffer Edit — Delete (example shown 
is for an 8kx8 RAM Buffer) 

When deleting information, the data locations vaca- 
ted when all data is moved up are filled with a user- 
defined value. The example shown is for deleting loca- 
tions 1 000 through 1 0OF and operating over a block of 
256 locations (1000-1 OFF). The data used to fill in the 
vacated locations is 00 (See Figure 7-4). 

1. Select the switches as shown. The AUDIO switch 
is optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 






Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is ON. 
Now continue to step 3. 



RESET 



0 



0 1 



Depress EDIT. 
Mode 00. 



'E 00" is displayed to indicate Edit 



Depress ENTER. The Delete Mode is accepted and 
the First and Last Addresses of the Buffer are dis- 
played. 



ENTER 



First Address 



Last Address 



6. Using the hex keyboard, key in the Start and End 
Address limits of the data block to be affected or 
default to the entire Buffer. The Start Address 
should be the First Address at which data is to be 
deleted. 



0H 
0 



□□HE 
EEEB 



7\ 1 



Start Address 



End Address 



7. Depress ENTER. The Start and End Addresses of 
the block are accepted and the Start Address of 
the block is displayed. 



! ENTER 



/ ; 



71 



Start Address 



Edit 



Default Mode 



8. Use the keyboard to key in the desired Start 
Address of the block to be moved up. See Figure 
7-3 for additional explanation. 



4. Using the hex keyboard, key in "04" to select the 
Delete operation. 



F 
B 

o I1 1 ihTinr 



Edit 



Delete 



EBEE 
QBE 



□HEE 



New Block Start Address 
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9. Depress ENTER. The default data to fill the vacated 
location(s) is displayed. 



rv 



ENTER 




New Block 
Start Address 



Default Data 



1 0. If desired, use the keyboard to key in other data to 
be used to fill vacated locations. 



DDE 



3 



HE3EE 



Data 



11. Depress ENTER. The previous data is accepted 
and the display shows "E 04 AAA" to indicate Edit 
Delete Active. The Write Mode LED is lit. The M980 
deletes all of the data between the block Start 
Address and the address keyed in step 8. It then 
fills all of the vacated locations with the data in the 
display prior to step 11. Upon completion of the 
operation, the "AAA" in the display is replaced with 
"F" to indicate Finished. A steady tone sounds if 
the AUDIO switch is ON. The Write Mode LED is 
extinguished. 



NOTE 

Depending upon the size of the block to be 
deleted, this operation may take up to 60 
seconds to perform. 



Summary of Buffer Edit— Delete 

1. Set select switches: MFG (OFF), AUDIO (Optional 
ON/OFF), MASTER (OFF), BUFFER (ON), COPY 
(OFF). 

2. Depress RESET. All displays are blank. 

3. Depress EDIT. Display indicates "E 00". 

4. Key in 04 using the hex keyboard. 

5. Depress ENTER. First and last RAM Buffer addresses 
are displayed. 

6. Key in the start and end address of the data block to 
remain unaffected. 

7. Depress ENTER. Key in the new start address for 
this block. 

8. Depress ENTER. Key in the new data to replace the 
vacated address or default to FFH. 

9. Depress ENTER. The data in the block defined in 
step #6 is moved to start at the address defined in 
step #7. The locations vacated by this move are 
filled with the data defined by step #8. 



Edit Delete I 
WRITE MODE— Q— I 



Edit Delete 



I 

Active 



Finished 
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MSD 
LSD 



MSD 
LSD 



ADDRESS OF DATA 
TO BE MOVED UP 
(STEP 8) 



1 1 1 

0 DATA TO BE DELETED ► 0 0 

0 0 1 

0 12 34 56 78 9ABCDEF0 



1 1 

0 0 

F F 

D E F 



START ADDRESS 
1000 

1 V1 
0^-"0 0 
E E F 

D E F 0-r 2 3 4 5 6 7 



9 A B C D E F 



< 


B 


C 


C 


Z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 


z 




z 


2 


z 


> 


6 


9 


2 


z 


z 


z 


z 


z 


z 


z 




z 


z 


z 


z 


z 


z 


z 


z 



^^DATA AT END OF 
ORIGINAL BLOCK 
START ADDRESS 1000 
WITH DATA THAT WAS MOVED UP 



Z="FF" or DATA 
DETERMINED BY USER 



END ADDRESS 
10FF 




BEFORE DELETE 
OPERATION 



END ADDRESS 
10FF 



AFTER DELETE 
OPERATION 



Figure 7-4. Illustration of Delete Operation 
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Buffer Edit — Block Move (example shown is 
for an 8Kx8 RAM Buffer) 

When Block Moving data, the original data is left 
intact unless overlapping occurs. The example shown 
in Figure 7-5 is for moving address locations 1000 
through 1 2FF to addresses 1 800 through 1 AFF. 

1 . Select the switches as shown. The AUDIO switch is 
optional. 



5. Depress ENTER. Block Move is accepted and the 
First and Last Addresses of the Buffer are displayed. 



First Address 



Last Address 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 







2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A war- 
bling tone will sound if the AUDIO switch is ON. Now 
continue to step 3. 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
Mode 00. 



6. Use the hex keyboard to key in the Start and End 
Addresses of the block to be moved. 





00 






EE 


EE 


EE 


mm 



71 



2^ 



Start Address 



End Address 



7. Depress ENTER. The Start and End Addresses are 
accepted and the Start Address of the block is dis- 
played. 



EHEB 
0000 
0000 
0000 



Start Address 



77 1 



Edit 



Default Mode 



4. Using the hex keyboard, key in "05" to select Block 
Move Mode. 



8. Use the hex keyboard to key in the address at which 
the new block starts. 



0000 

CD0H0 



□00 

3001 



New Block Start Address 



SEE 



□□EE' 
□□ST 



Edit 



Block Move 
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Depress ENTER. The new block Start Address is 
accepted and "E 05 AAA" is displayed to indicate 
Edit Block Move Active. The Write Mode LED is lit. 
Upon completion of the operation, the "AAA" is 
repiaced with "F" to indicate Finished. A steady tone 
sounds if the AUDIO switch is ON, and the Write 
Mode LED is extinguished. 



r-r 

! ENTER 

1 1 
/ \ 









Edit Block Move 



Active 



Summary of Buffer Edit— Block Move 

1. Set select switches: MFG (OFF), AUDIO (Optional 
ON/OFF), MASTER (OFF), BUFFER (ON), COPY 
(OFF). 

2. Depress RESET. All displays are blank. 

3. Depress EDIT. Display indicates "E 00". 

4. Key in 05 using the hex keyboard. 

5. Depress ENTER. First and last RAM Buffer addresses 
are displayed. 

6. Key in the start and end address for the block of data 
to be moved. 

7. Depress ENTER. Key in the new start address for 
this block. 

8. Depress ENTER. The data block defined in step #6 
is moved to start at the address defined in step #7. 



Edit Block Move 



Finished 



( ~ ^ 

NOTE 

Depending upon the size of the block to be 
moved, this operation may take up to 60 
seconds to program. 
< . J 
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A) Block Move forward without overlapping. Both B) Block Move forward with overlapping. New 

areas finish with block data. block overwrites original. 



ORIGINAL 
BLOCK 



NEW BLOCK 
1 START ADDRESS 



' ! 1 ' 




r 




>! 


ABC 

i ! 


BEFORE 
MOVE 


D 


E 


F 


1000 12FF 
ADDRESSES 




1800 




1AFF 


( ' ' 




r 






ABC 


AFTER 
MOVE 


A 

! 


B 


c 



1000 12FF 
ADDRESSES 



1800 



1AFF 



ORIGINAL 
BLOCK 



NEW BLOCK 
I START ADDRESS 



1000 



V \ / 

11FF 12FF 14FF 

ADDRESSES 
BEFORE MOVE 

ORIGINAL 
BLOCK 



NEW BLOCK 
I START ADDRESS 



I 








r 




> 


A ; B 


A 


B 


C 


1000 









\ \ / 

11FF 12FF 14FF 

ADDRESSES 
BEFORE MOVE 



Figure 7-5. Illustrations of Buffer Block Move Operations 
(In the examples, each internal lettered block 
is equal to 256 locations.) 
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C) Block Move backwards without overlapping. D) Block Move backwards with overlapping. New 

Both areas finish with block data. block overwrites original. 



NEW BLOCK 

1 START ADDRESS 



ORIGINAL 
BLOCK 











f 




\ 


A 


B 


c 


BEFORE 
MOVE 


D 


E 


F 


0000 02FF 
ADDRESSES 




1000 




12FF 
















D 


E 


F 


AFTER 
MOVE 


A 


B 


C 


0000 




02FF 




1000 




12FF 



ADDRESSES 



NEW BLOCK 

1 START ADDRESS 



A 


B 


f 

C 


D 


E 


1000 














\ \ / 

11FF 12FF 14FF 



BLOCK 



ADDRESSES 
BEFORE MOVE 

NEW BLOCK 
| START ADDRESS 



c 




ORIGINAL 




r 






BLOCK 


C I D 


E 


D 


E 




1000 











\\ / 

11FF 12FF 14FF 
ADDRESSES 
AFTER MOVE 



Figure 7-5 (continued). Illustrations of Buffer Block Move Operations 
(In the examples, each internal lettered block 
is equal to 256 locations.) 
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Buffer Edit — Nibble Swap (example 
shown is for an 8Kx8 RAM Buffer) 

In the Nibble Swap operation, the MSD of each 8-bit 
Buffer location is swapped with the LSD of the same 
location (see Figure 7-6). 

1 . Select the switches as shown. The AUDIO switch is 
optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 




2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. "E4" is dis- 
played if a Personality Module is not present. A war- 
bling tone will sound if the AUDIO switch is ON. Now 
continue to step 3. 



RESET 



i 

y 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
Mode 00. 



4. Using the hex keyboard, key in "06" to select Nibble 
Swap Mode. 



SGDEEl 



8 9 



□□□□ 
EEEB 



J 



Edit 



Nibble Swap 



5. Depress ENTER. Nibble Swap is accepted and the 
First and Last Addresses of the Buffer are displayed. 



ENTER 



First Address 



Last Address 



6. To Nibble Swap the entire contents of the Buffer, go 
to step 7. To Nibble Swap a limited field, use the hex 
keyboard to key in new Start and End Addresses. 





0 


am 


E 


■ 9 I 


a : b 


4 


i 5 | 

m 


2 inn 



71 



Start Address 



End Address 



17 



FT 



AUTO 



Edit 



Default Mode 
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7. Depress ENTER. The Start and End Addresses are 
accepted and "E 06 AAA" is displayed to indicate 
Edit Nibble Swap Active. The Write Mode LED is lit. 
Upon completion of the operation, the "AAA" is 
replaced with "F" to indicate Finished. A steady tone 
sounds if the AUDIO switch is ON. The Write Mode 
LED is extinguished. 



Edit Nibble Swap 
WRITE MODE — Q 



Active 



Summary of Buffer Edit— Nibble Swap 

1. Set select switches: MFG (OFF), AUDIO (Optional 
ON/OFF), MASTER (OFF), BUFFER (ON), COPY 
(OFF). 

2. Depress RESET. All displays are blank. 

3. Depress EDIT. Display indicates "E 00". 

4. Key in 06 using the hex keyboard. 

5. Depress ENTER. The default start and end addresses 
for the RAM Buffer installed are displayed. 

6. Optional. Key in a new address field to be split. 

7. Depress ENTER. The data in the addresses defined 
in steps #5 or #6 will be split. All even address bytes 
will be placed in the third quarter of the RAM Buffer 
and all odd address bytes will be placed in the fourth 
quarter. 



Edit Nibble Swap 



Finished 



START 
ADDRESS 



END 
ADDRESS 



START 

ADDRESS END 
I ADDRESS 





r 






















MSD 


A 


6 


— L 


F 


0 


MSD 


2 


D 


9 


7 


8 


LSD 


2 


D 


9 


7 


8 


LSD 


A 


6 


C 


F 


0 



BEFORE 
NIBBLE SWAP 



AFTER 
NIBBLE SWAP 



Figure 7-6. Illustration of Nibble Swap 
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Buffer Edit — Hex Pack 

An 8 bit byte of data may be expressed as two 
hexadecimal digits. For example, 01100111 is ex- 
pressed in hexadecimal notation as 67. If both hexa- 
decimal digits have meaning, then the 8 bit data byte is 
referred to as being in a Packed form. When the least 
significant hexadecimal digit has meaning and the 
most significant digit is treated as "don't care", the 8 bit 
data byte is referred to as being in the Unpacked form. 

In the Hex Pack mode of operation, the Buffer Start/ 
End Addresses of the least significant digit field and the 
Start Address of the most significant digit field are 
selected. When the Hex Pack operation is complete, 
the Buffer address field defined for the least significant 
digit will contain the Hex Packed data. The most signifi- 
cant digit address field remains unaltered (see Figure 
7-7). 

1 . Select the switches as shown. The AUDIO switch is 
optional. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 







2. Depress RESET. The 8 hex displays are blank. 



RESET 



fl 



4. Using the hex keyboard, key in "07" to select the 
Hex Pack mode 



300 



8 11 9 



EE 



rnmmm 

EEEE 



Edit 



Hex Pack 



5. Depress ENTER. Hex Pack is accepted and the First 
and Last Addresses of the Buffer are displayed. 



ENTER 



First Address 



Last Address 



6. Use the hex keyboard to key a Start and End 
Address for the least significant digit of the Packed 
field. Use the CLEAR key to clear miskeyed charac- 
ters. See Section 4 for further information. 



EE 
RR 


HE 
EE 


— ► 


GOB 
BE 


be 

[7]|[T 





Start Address 



End Address 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
mode 00. 



7 



EDIT 
AUTO 



Edit 



Default Mode 



7. Depress ENTER. The Start and End Addresses are 
accepted. The display shows the Start Address for 
the second field containing the most significant digit 
which is to be Packed. 



ENTER 



Address 



Data 
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8. Use the hex keyboard to key the second field Start 
Address. Use the CLEAR key to clear miskeyed 
characters. 



HEEDED 



0 



EEEE 

GDHEB Address 



Data 



9. Depress ENTER. The Write mode LED is ON. The 
display shows "E 07 AAA" to indicate Edit Hex Pack 
Active. Upon completion of the operation, the "AAA" 
is replaced with an "F" to indicate Finished. A steady 
tone sounds if the AUDIO switch is ON. The Write 
mode LED is switched OFF. 



Summary of Buffer Edit— Hex Pack 

1. Set select switches: MFG (OFF), AUDIO (Optional 
ON/OFF), MASTER (OFF), BUFFER (ON), COPY 
(OFF). 

2. Depress RESET. All displays are blank. 

3. Depress EDIT. Display indicates "E 00". 

4. Key in 07 using the hex keyboard. 

5. Depress ENTER. First and last RAM Buffer addresses 
are displayed. 

6. Key in the start and ending address of the RAM 
Buffer data block containing the LSD. 

7. Depress ENTER. Key in the starting address of the 
RAM Buffer data block containing the MSD. 

8. Depress ENTER. The MSD in the second block is 
programmed into the MSD in the first block. 





Edit Hex Pack 



Finished 



0000 



t 

LSD FIELD 

I 



START 
1000 



END 
10FF 



t 



START 
1400 



MSD FIELD 



1 



END. 
14FF 

LAST 



MSD 


LSD 


\ 




lillli 




t 





MSD LSD 



t 

PACKED 
FIELD 

\ 



0000 

START 
1000 



END 
10FF 



START 
1400 



LAST 



I 




1 




t 




1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


\ 




\ 




1 




X 


1 


X 


3 


X 


5 


X 


7 


x ! 


9 


X 


B 
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UNPACKED 



PACKED 



Figure 7-7. Illustration of Hex Pack 
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Buffer Edit — Hex Unpack 

In the Hex Unpack mode of operation, the Buffer 
address field is defined for the data block to be 
unpacked. A Start Address is then defined for the 
beginning of the Buffer address field where the the 
most significant digit in unpacked form is stored. The 
least significant digit is stored in the unpacked form in 
the same address field as that of the data block that is 
unpacked (see Figure 7-8). 

1 . Select the switches as shown. The AUDIO switch is 
optional. 

MODE AUDI ° MASTER BUFFER COPY 



2. Depress RESET. The 8 hex displays are blank. 



7\ 



RESET | 



5. Depress ENTER. Hex Unpack is accepted and the 
First and Last Addresses of the Buffer are displayed. 



ENTER 



First Address 



Last Address 



6. Use the hex keyboard to begin a Start and End 
Address field for the block of data to be Unpacked. 
Use the CLEAR key to clear miskeyed characters. 
See Section 4 for further information. 



EBEB 
E00EH 
E3EDE1 



2^ 



Start Address 



End Address 



NOTE 

Keyed-in field must reside within first half of the 
total RAM Buffer. 



3. Depress EDIT. "E 00" is displayed to indicate Edit 
mode 00. 




7! 



Edit 



Default Mode 



4. Using the hex keyboard, key in "08" to select the 
Hex Unpack mode. 

EEGDGD 



EEEE 



2 linn 



Edit 



Hex Unpack 



7. Depress ENTER. The Start and End Addresses are 
accepted. The display shows the Start Address for 
the second field where the most significant digit in 
Unpacked form is stored. 







/ 




ENTER 




/ 




\ 



Address 



Data 



8. Use the hex keyboard to key the second field Start 
Address. Use the CLEAR key to clear miskeyed 
characters. 



c D 



□□Hi 



L=J Address 



Data 
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Depress ENTER. The Write mode LED is ON. The 
display shows "E 08 AAA" to indicate Edit Hex Pack 
Active. Upon completion of the operation, the "AAA" 
is replaced with an "F" to indicate finished. A steady 
tone sounds if the AUDIO switch is ON. The Write 
mode LED is switched OFF. 



V- 



Edit Hex Unpack 



Active 



Edit Hex Unpack 



Finished 



Summary of Buffer Edit— Hex Unpack 



Set select switches: MFG (OFF), AUDIO (Optional 
ON/OFF), MASTER (OFF), BUFFER (ON), COPY 
(OFF). 

Depress RESET. All displays are blank. 
Depress EDIT. Display indicates "E 00". 
Key in 08 using the hex keyboard. 
Depress ENTER. First and last RAM Buffer addresses 
are displayed. 

6. Key in the starting and ending addresses of the RAM 
Buffer data block to be unpacked. 

7. Depress ENTER. Key in the starting address of RAM 
Buffer data block that will contain the MSD of the 
unpacked data. 

8. Depress ENTER. The MSD contained in the RAM 
Buffer block defined in step #6 is loaded into the 
RAM Buffer starting at the address defined in step 
#7. 



MSD 



LSD 



t 

PACKED 
FIELD 

\ 



0000 

START 
1000 



END 
10FF 



START 
1400 



LAST 



mmm 
i 

j 



t 

) Fl 

i 



0000 

START 
1000 



LSD FIELD 



t 



END 
10FF ' 

START 
1400 



MSD FIELD 



1 



END. 
14FF 

LAST 



MSD LSD 







i 


i 


X 


1 


X 


3 


X 


5 


X 


7 


X 


9 


X 


B 
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PACKED 



-*• UNPACKED 



Figure 7-8. Illustration of Hex Unpack 
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Buffer Edit — RAM Split 

The RAM Split allows data stored anywhere in the 
first half of the RAM Buffer to be divided into two separ- 
ate blocks. The two blocks always start at exactly half 
and three-quarters of the total RAM Buffer, respec- 
tively. The block starting at half of the total RAM con- 
tains the data originally resident at the start address 
and every other address in the block that is split. The 
block starting at three-quarters of the total RAM con- 
tains the start address plus 1 , and every other address 
in the block that is split (see Figure 7-9). 

1 . Select the switches as shown. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 





2. Depress RESET: The 8 hex displays are blank. 



17! 



5. Depress ENTER. Display shows the Default start 
and end Addresses of the RAM data field to be split 
(Default size is one half of Buffer size). 



4K RAM Buffer 



OR 





/ 


/ 


\ 



OR 



8K RAM Buffer 



OR 



16K RAM Buffer 



L 












32K RAM Buffer 



3. Depress EDIT: "E 00" is displayed to indicate Edit 
mode. 



EDIT ! 



ii 



Edit 



Default Mode 



4. Using the hex keyboard, key in "10" to select the 
RAM Split mode. 



iriir^rAi b 



300 



j . 7 

I, 3 



Edit 



RAM Split 



6. Accept Default field by pressing ENTER, or redefine 
using hex keyboard; then press ENTER to accept 
new field. 



NOTE 

Keyed-in field must reside within first half of the 
total RAM Buffer. 



EEE 



3H 



HEBE Start Address 



End Address 
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Edit Mode 



Active 



Edit Mode 



Finished 



7. When RAM Split operation is complete, the display 
indicates "F" for finished. 

a. 4K BUFFER EXAMPLE: (DEFAULT SIZE) 



0000 



07FF 
0800 



0BFF 
0C00 



0FFF 



Data Block to be Split 
(0000-07FF) 



EVEN Address Data Stored at 



(0800-OBFF) 



ODD Address Data Stored at 



(0C00-0FFF) 



c. 16K BUFFER EXAMPLE: (DEFAULT SIZE) 



0000 



Data Block to be Split 
(0000-1 FFF) 



1 FFF even Address Data Stored at 
2000 (2000-2FFF) 



2FFF 
3000 

3FFF 



ODD Address Data Stored at 
(3000-3FFF) 
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Figure 7-9 (continued). 



Summary of Buffer Edit— RAM Split 



1. Set select switches: MFG (OFF), AUDIO (Optional 
ON/OFF), MASTER (OFF), BUFFER (ON), COPY 
(OFF). 

2. Depress RESET. All displays are blank. 

3. Depress EDIT. Display indicates "E 00". 

4. Key in 10 using the hex keyboard. 

5. Depress ENTER. The default start and end addresses 
for the RAM Buffer installed are displayed. 

6. Optional. Key in a new address field to be split. 

7. Depress ENTER. The data in the addresses defined 
in steps #5 or #6 will be split. All even address bytes 
will be placed in the third quarter of the RAM Buffer 
and all odd address bytes will be placed in the fourth 
quarter. 



b. 8K BUFFER EXAMPLE: (DEFAULT SIZE) 



0000 



Data Block to be Split 
(0000-0FFF) 



0FFF 
1000 



EVEN Address Data Stored at 
(1 000-1 7FF) 



17FF 

1 qqq ODD Address Data Stored at 
(1800-1 FFF) 

1 FFF 



Figure 7-9. Illustration of RAM Split 
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Buffer Edit — RAM Interleave 

The RAM Interleave allows data stored in two 
separate blocks to be alternately stored in a defined 
area in the first half of the RAM Buffer. The two blocks 
always start at exactly half and three-quarters of the 
total RAM Buffer, respectively. The block starting at half 
of the total RAM contains the start address and every 
other address in the block to be interleaved. The block 
starting at three-quarters of the total RAM contains the 
start address plus 1 , and every other address in the 
block to be interleaved (see Figure 7-1 0). 

1 . Select the switches as shown. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 








2. Depress RESET: The 8 hex displays are blank. 



17 



RESET 



5. Depress ENTER. Display shows the Default start 
and end Addresses of the RAM Buffer where the 
data will be stored (Default size is one half of Buffer 
size). 





/ 






ENTER 












/ 


\ 





OR 



OR 



OR 



4K RAM Buffer 



8K RAM Buffer 



16K RAM Buffer 



L 



32K RAM Buffer 



3. Depress EDIT: "E 00" is displayed to indicate Edit 
mode. 



6. Accept Default field by pressing ENTER, or redefine 
using hex keyboard; then press ENTER to accept 
new field. 



EDIT 



Edit 



_7 



Default Mode 



NOTE 

Keyed-in field must reside within first half of the 
total RAM Buffer. 



4. Using the hex keyboard, key in "11" to select the 
RAM Split mode. 



□BE 



E III! F_ 
B 



6 7 



DDL 
EELlE 



Edit 



RAM Interleave 



E3EEB 
□EEB 

rmr~ 



EEEB 



~7 



! I ; 

; ENTER j 



Start Address 



End Address 



Edit Mode 



Active 
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7. When RAM Split operation is complete, the display 
indicates "F" for finished. 



ZL 



Edit Mode 



Finished 



a. 4K BUFFER EXAMPLE: (DEFAULT SIZE) 



0000 



Data Block to Store Interleave Data 
(0000-07FF) 



07FF 
0800 

0BFF 
0C0O 

0FFF 



EVEN Address Data Stored at 
(0800-0BFF) 

ODD Address Data Stored at 
(0C00-0FFF) 



Summary of Buffer Edit— RAM Interleave 

1. Set select switches: MFG (OFF), AUDIO (Optional 
ON/OFF), MASTER (OFF), BUFFER (ON), COPY 
(OFF). 

2. Depress RESET. All displays are blank. 

3. Depress EDIT. Display indicates "E 00" 

4. Key in 1 1 using the hex keyboard. 

5. Depress ENTER. The default start and end addresses 
for the RAM Buffer installed are displayed. 

6. Optional. Key in a new address field to contain the 
interleaved data. 

7. Depress ENTER. The data in the third quarter is 
loaded into the even addresses and data in the 
fourth quarter is loaded into the odd addresses of 
the RAM Buffer address field defined in steps #5 and 
#6. 



b. 8K BUFFER EXAMPLE: (DEFAULT SIZE) 



0000 

Data Block to Store Interleave Data 
(0000-0FFF) 

0FFF 

1 000 EVEN Address Data Stored at 
17FF (1 000— 1 7FF) 

1800 

ODD Address Data Stored at 
1FFF (1 800-1 FFF) 



c. 16K BUFFER EXAMPLE: (DEFAULT SIZE) 



0000 



Data Block to Store Interleave Data 
(0000-1 FFF) 

1 FFF 

EVEN Address Daia Stored at 
2ppp (2000-2FFF) 

3000 



3FFF 



ODD Address Data Stored at 
(3000-3FFF) 

98'2M96G- 



Figure 7-10. Illustration of RAM Interleave 
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SECTION 8 
BUFFER APPLICATIONS 



DESCRIPTION 

The CMOS Buffer included in the M980 PROM Pro- 
grammer allows useful data retention characteristics- 
its battery back-up retains data for a minimum of seven 
days with power removed from the M980. Thus, Per- 
sonality Modules may be exchanged without RAM 
Buffer data loss, permitting the exchange of data 
between different types of PROMs without resorting to 
paper tape or other alternative storage media. The 
M980 editing features (see Section 7) permit 8-bit data 
to be programmed into two 4-bit PROMs with ease. 
Further expansion of the concept, to 16-bit PROMs, is 
also provided. 

The applications presented in this section are in- 
dicative of the utility of these features. 

EXAMPLE 1 

A 74S471 PROM (256x8) is to replace two 74S287 
PROMs (256x4 each). Configure the control unit for a 
74S287 and perform the following steps. 

1 . Insert the first 74S287 into the Master socket. This 
PROM's data will become the most significant nib- 
bles in each location of the 74S471 . 

2. Duplicate the contents of the first 74S287 into the 
RAM Buffer (see Section 6 "Duplicating the RAM 
Buffer from a Master PROM"). 

3. Perform the Nibble Swap edit operation on the first 
256 bytes of the RAM Buffer (0000 through 00FF). 
This will place the contents of the first PROM into 
the high order nibbles of each RAM location (see 
Section 7 "Buffer Edit— Nibble Swap"). 

4. Insert the second 74S287 into the Master socket. 
This PROM's data will become the least significant 
nibbles in each location of the 74S471 . 

5. Duplicate the contents of the second 74S287 into 
the RAM Buffer (see Section 6 "Duplicating the 
RAM Buffer from a Master PROM"). 

6. Turn the control unit's POWER OFF. 

7. Reconfigure the control unit to program a 74S471 . 

8. Turn the control unit's POWER ON. 

9. Insert the 74S471 into the Copy Socket. 



10. Duplicate the contents of the RAM Buffer into the 
74S471 (see Section 6 "Duplicating the Ram Buffer 
into a Copy PROM"). 

The 74S471 now contains the first 74S287 in its 
high order nibbles and the second 74S287 in its low 
order nibbles. 

EXAMPLE 2 

A 2732A PROM (4Kx8) is to replace four 2708's 
(1Kx8 each). Configure the control unit for a 2708 
EPROM and perform the following steps. 

1. Insert the first 2708 into the Master socket. This 
PROM's data will reside in the first 1 K bytes of the 
2732. 

2. Duplicate the contents of the first 2708 into the 
RAM Buffer starting with address 0000H (see Sec- 
tion 6 "Duplicating the RAM Buffer from a Master 
PROM"). 

3. Replace the first 2708 with the second 2708. 

4. Duplicate the contents of the second 2708 into the 
RAM Buffer starting with address 0400H. 

5. Replace the second 2708 with the third 2708. 

6. Duplicate the contents of the third 2708 into the 
RAM Buffer starting with address 0800H. 

7. Replace the third 2708 with the fourth 2708. 

8. Duplicate the contents of the fourth 2708 into the 
RAM Buffer starting with address 0C00H. 

9. Turn the control unit's POWER OFF. 

1 0. Reconfigure the control unit to program a 2732. 

1 1 . Turn the control unit's POWER ON. 

1 2. Insert an unprogrammed 2732 into the Copy Socket. 

13. Duplicate the contents of the RAM Buffer into the 
2732. (see Section 6 "Duplicating the RAM Buffer 
into a Copy PROM"). 
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SECTION 9 
Manufacturing Mode 



DESCRIPTION 

The Manufacturing Mode is a mode which operates 
with minimum operator interaction. To achieve this 
operating simplicity, the mode is restricted to: 

1 . Master-to-Copy operations only 

2. Full PROM field only 

In the Manufacturing Mode, the M980 can operate 
in one of four sub-modes: Blank Check, Duplicate, 
Compare, or Automatic (a mode which sequences 
automatically through the other operations). The AUDIO 
tone, selected by a toggle switch, is optional. 
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Manufacturing Mode 



Manufacturing Mode — 
Automatic Sequencing Operation 

1 . Insert the appropriate Personality Module and select 
switches as shown. Insert the PROM to be used as 
the Master PROM into the MASTER socket and the 
PROM to be copied in the COPY socket. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 




2. Depress RESET. The 8 hex displays are blank. 



RESET 



4. Depress ENTER. This initiates an automatic se- 
quence progressing from: Blank Check to Duplicate 
(Write Mode LED lit) to Compare. 



ENTER 



Auto-Blank Check 



Auto-Duplicate 
WRITE MODE 



:ate I 

— O — ' 



Auto-Compare 



Active 



Active 




Active 



3. Depress AUTO. An "A" appears in the display. 



rv 



EDIT 
AUTO 



Auto 



Upon the successful conclusion of the operation an 
"F" is displayed replacing the "AAA". A steady tone 
sounds if the AUDIO switch is ON. 



Auto 



Finished 
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6. If an error is detected, the M980 halts and displays 
the operation code "B" (Blank Check) or "C" (Com- 
pare) and "E1" to denote Error. A warbling tone 
sounds if the AUDIO toggle switch is in the ON posi- 
tion. 



7. To repeat the entire sequence with new Copy PROM, 
return to step 4. 



Auto-Blank Check 



Auto-Compare 



Error 



NOTE 

All modules that program the 2708 and TMS271 6 
(PM9005A, PM9053A, PM9051A, and PM9060A) 
respond differently. Refer to Section 1 1 , Failure to 
Program Operations. Also, Gang Modules for 
PROMs other than the 2708 or TMS2716 con- 
tinue through to the end of the operation before 
halting. 



Summary of Automatic Sequencing Operation 



1 . insert Personality Module, PROM to be programmed, 
PROM to be copied, and select switches as follows; 
MFG MODE (ON), AUDIO (optional), MASTER (ON), 
BUFFER (OFF), COPY (ON). 

2. Depress RESET. Display is blank. 

3. Depress AUTO. "A" is displayed. 

4. Depress ENTER. Automatic sequencing commen- 
ces. The display shows "AB AAA", "AD AAA", "AC 
AAA". 

5. When complete, "A F" is displayed. 

6. If an error is detected "B" or "C" and "E1 " are dis- 
played. 

7. Optional. Load new Copy PROM. Depress ENTER to 
repeat Blank Check to Duplicate to Compare opera- 
tion. 
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Manufacturing Mode — Single Operation 
(Blank Check, Duplicate, Compare) 

1 . Insert the appropriate Personality Module and select 
switches as shown. Insert the PROM to be used as 
the Master PROM into the MASTER socket and the 
PROM to be copied into the COPY socket. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 



2. Depress RESET. The 8 hex displays are blank. 



2\j 



3. Depress BLNK CHCK(Blank Check), DUP(Dupli- 
cate) or CMPR(Compare). A "B", "D", or "C" is dis- 
played to indicate the mode key depressed. 



BLNK 
CHCK 



17 



7 



OR 



Blank Check 



4. Depress ENTER. The operation automatically be- 
gins and "AAA" is displayed in the right-most dis- 
play to indicate Active. 



ENTER ■ 



VZ 



71 



OR Blank Check 



Active 



OR Duplicate 



Active 



L 



Compare 



Active 



5. Upon the successful conclusion of the operation an 
"F" is displayed replacing the "AAA". A steady tone 
sounds if the AUDIO switch is ON. 



•: OR 



OR 



Blank Check or 
Duplicate or 
Compare 



Finished 



OR 



~7 



CMPR 



Duplicate 



fr 



Compare 
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6. To repeat the entire sequence, return to step 4. 



/. IT an error is aeiedeu, me iviaou nans anu uispiays 
the operation code "B", "D' ! or "C" and "E1" to 
denote Error. A warbling tone sounds if the AUDIO 
toggle switch is in the ON position. 



OR 



OR 



Blank Check or 
Duplicate or 
Compare 



Error 



Summary of Single Operation 

1 . Insert Personality Module, PROM to be programmed, 
PROM to be copied, and select switches as follows; 
MFG MODE (ON), AUDIO (optional), MASTER (ON), 
BUFFER (OFF), COPY (ON). 

2. Depress RESET. Display is blank. 

3. Depress BLNK CHCK, DUP, or CMPR. The display 
shows "B", "D", or "C". 

4. Depress ENTER. The display shows "B AAA", "D 
AAA", "C AAA". 

5. When complete, "A F" is displayed. 

6. Optional. Depress ENTER to repeat the operation. 

7. If an error is detected "B", "D",or "C" and "E1 " are 
displayed. 
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SECTION 10 
Engineering Auto-Sequencing Mode 



DESCRIPTION 

The Engineering Automatic sequencing Mode pro- 
vides the convenience of the Manufacturing Mode 
without the restrictions on data source and address 
field size. As in the other operational modes the use of 
the AUDIO tone is optional. Some gang modules may 
vary from these operations. See the individual operat- 
ing instructions. 
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Engineering Auto-Sequence Mode— Buffer to 
Copy Operation (example shown is for 2Kx8 
PROM) 

1 . Insert the appropriate Personality Module and se- 
lect switches as shown. Insert the PROM to be 
copied in the COPY socket. 

MODE AUDI ° MASTER BUFFER COPY 



5. Depress ENTER. "0000" is displayed to indicate 
the default Buffer First Address. 



FT 



i ENTER 



Buffer First Address 



6. If a different Buffer Start Address is desired, use the 
keyboard to key in a new Start Address. Otherwise, 
proceed to step 7. 



2. Depress RESET. The 8 hex displays are blank. 



71 

• ! I 



il 



3. Depress AUTO. The displays show the First and 
Last Addresses of the Copy PROM. 



/ 



2\ 



7 



First Address 



Last Address 



4. To Program the entire contents of the Copy PROM 
go to step 5. To operate over a limited field use the 
hex keyboard to key in a new Start and End 
Address, MSD first. 



Hi 9 !!! : a '1 B 



BEE 

rr i!!r 7"i r 7i 



3 



, : 1 Start Address 



End Address 



C DIE F 



HE 



EEEE 



EEEE 



Buffer Start Address 



7. Depress ENTER. The displayed Buffer Start Ad- 
dress is accepted and Automatic Sequencing 
begins. 



ENTER 



7 



Auto-Blank Check 



Active 



.7 



L7 



7j 



Auto-Duplicate 



Active 



7\ 



Auto-Compare 



Active 



7 



Auto Finished 

8. Upon completion of the sequence, an "F" replaces 
the "AAA" to indicate Finished. A steady tone 
sounds if the AUDIO switch is ON. 
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Depress ENTER to repeat the operation. The pre- 
vious Start and End Addresses of the Copy PROM 
are displayed. Now continue with step 4. Each 
depression of ENTER recalls the next previous 
address. 



N / 



ENTER 



i I 







\ 


A 










->- 










V 





Start Address 



End Address 



17 



Buffer Start Address 



1 0. If an error is detected, the Buffer address and data 
are displayed. Gang modules respond differently at 
this point. A warbling tone sounds if the AUDIO 
switch is ON. Depress Key C to display the copy 
address and data. 



Summary of Buffer to Copy Operation 

1 . Insert Personality Module, PROM to be programmed, 
and select switches as follows; MFG MODE (OFF), 
AUDIO (optional), MASTER (OFF), BUFFER (ON), 
COPY (ON). 

2. Depress RESET. Display is blank. 

3. Depress AUTO. The First and Last Addresses of 
the Copy PROM are displayed. 

4. Key in new Start and End Addresses if desired. 

5. Depress ENTER. The First Address of the Buffer is 
displayed. 

6. Key in a new Buffer Start Address if desired. 

7. Depress ENTER. The Auto sequencing begins. The 
display shows "AB AAA", "AD AAA", or AC AAA". 

8. When complete the "AAA" is replaced with "F" to 
indicate Finished. 

9. Optional. Depress ENTER to repeat the operation 
and return to step 4. 

10. If an error is detected, the address and data are 
displayed. 



Auto-Blank Check 



Error 



Auto-Compare 



Error 



NOTE 

All modules that program the 2708 and TMS271 6 
(PM9005A, PM9053A, PM9051A, and PM9060A) 
respond differently. Refer to Section 1 1 , Failure to 
Program Operations. Also, Gang Modules for 
PROMs other than the 2708 or TMS2716 con- 
tinue through to the end of the operation before 
halting. 



Engineering Auto-Sequencing Mode 



Engineering Auto-Sequence Mode Master to 
Copy Operation (example shown is for a 2Kx8 
PROM) 

1 . Insert the appropriate Personality Module and select 
switches as shown. Insert the PROM to be copied 
into the Copy socket. 

MODE AUDI ° MASTER BUFFER COPY 

(# § (® ® ® 



2. Depress RESET. The 8 hex displays are blank. 



3. Depress AUTO The displays show the First and 
Last Addresses of the Copy PROM. 



AUTO 



First Address 



4. To Duplicate the entire contents of the Copy PROM, 
go to step 5. To Duplicate a limited field, use the hex 
keyboard to key in a new Start and End Address, 
MSD first. 



FFFF1 

EHEH 
□QBE 

mniE 



Start Address 



End Address 



5. Depress ENTER. This initiates the Auto-Sequencing 
operation. 



Auto-Blank Check 



Active 



Auto- Duplicate 



Active 



it 



Auto-Compare 



Active 



Last Address 



10-4 



Engineering Auto-Sequencing Mode 



6. Upon completion of the sequence, an "F" replaces 
the "AAA" to indicate Finished. A steady tone sounds 
if the AUDIO switch is ON. 



\ 


/ 






/ 


\ 



Auto Finished 



7. Depress ENTER to repeat the Automatic Mode with- 
out resetting. This displays the previous Start and 
End Addresses and returns to step 4 and/or 5. 



\ 




/ 




ENTER 


\ 


/ 



Start Address End Address 

8. If an error is detected, the M980 halts and displays 
the Master address and data. A warbling tone sounds 
if the AUDIO switch is ON. Depress Key C to display 
the Copy address and data. 



NOTE 

All modules that program the 2708 and TMS271 6 
(PM9005A, PM9053A, PM9051A, and PM9060A) 
respond differently. Refer to Section 1 1 , Failure to 
Program Operations. Also, Gang Modules for 
PROMs other than the 2708 or TMS2716 con- 
tinue through to the end of the operation before 
halting. 

^ ) 

Summary of Master to Copy Operation 

1 . Insert Personality Module, PROM to be programmed, 
PROM to be copied, select switches as follows; 
MFG MODE (OFF), AUDIO (optional), MASTER 
(ON), BUFFER (OFF), COPY (ON). 

2. Depress RESET. Display is blank. 

3. Depress AUTO. First and Last Addresses of the 
Master/Copy are shown. 

4. Depress ENTER. The display will show "AB AAA", 
"AD AAA", "AC AAA". 

5. When complete, the "AAA" will be replaced with "F". 

6. To repeat, depress ENTER. You are now back to 
step 4. The M980 halts and displays the address 
and data to indicate an error. 



Auto-Blank Check 



Error 



Auto-Compare 



Error 
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SECTION 11 
Failure to Program 
Operations 



FUSIBLE PROMS: 

As it attempts to program the bad location, the 
M980 typically takes less than a second before indicat- 
ing error, although delays of up to 1 2 seconds are pos- 
sible. With many bipolar PROMs the operator may retry 
the failed location by depressing ENTER (check PROM 
manufacturers specifications to determine whether re- 
try is permissible). The display will then indicate the 
next sequential address if re-try is successful, or "AAA" 
is displayed if in DUP mode. If unsuccessful, the error 
indication is displayed again. To step over the failed 
location, the operator may depress the CLEAR key and 
an "F" will appear for Finished. The operator may now 
reselect the mode and redefine the address field, using 
the address after the failed location as a Start Address. 
In the Duplicate mode the operator may examine data 
in the corresponding address in Master PROM, Buffer, 
or Copy PROM by depressing key A to see Master 
PROM data, key B to see Buffer data, or key C to see 
Copy PROM data (refer to the example shown below). 

UV ERASABLE PROMS: 

Following an unsuccessful attempt at programming 
a location, the operator may step over a failed location 
by depressing the ENTER key. In the Duplicate mode 
the operator may see what is in the corresponding 
address in the Master PROM, Buffer, or Copy PROM by 
depressing key A to see Master data, key B to see 
Buffer data, or key C to see Copy PROM data. 

To step to the end of the operation, the operator 
may depress the CLEAR key and an "F" appears to 
indicate Finished. However, some Personality Modules 
have special software routines that prevent this opera- 
tion. They include the PM9005A, PM9053A, PM9051 A 
and PM9060A. For these modules it is necessary to 
depress RESET to abort a duplication process. The 
display for these PROMs also differs from the normal 
display (refer to their respective Failure Instructions at 
the end of this section). 
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Failure to Program 



NOTE 

Do not try to reprogram a failed UV Erasable 
PROM without complete erasure since this will 
result in a marginal data condition. 



Example: Example of Error During Duplication 

1 . An error occurs in address 020. The M980 halts and 
displays the address and the source (Master)data 
for that address. (Example: "FC") 




3. The operator may examine the Master PROM data 
by depressing key A. OR 



000 



000 



0000 



4. Depress ENTER to bypass the location (for UV and 
some bipolar PROMs). The M980 steps over the 
failed location and tries the next sequential location. 
For bipolar PROMs, depressing ENTER will retry to 
program the same location again. If the re-try or next 
location fail to program, the previous steps may be 
followed. 




~7 



ENTER 

V X 



2. The operator may now examine the Copy PROM 
data by depressing key C. (Example "FF") 









0 


00 


I ! 


4 




; 7 ! 


0 | 


T|;7]: iL 3_ 



7 
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Failure to Program 



5. The operator may abort the operation (without press- 
ing RESET, to re-enter the mode and address infor- 
mation) by depressing the CLEAR key. This causes 
the M980 to step to the end of the operation, display- 
ing an "F" for Finished. 









iJ " F 













All 2708 and TMS2716 Modules show a program- 
ming count of 00-99 when programming. After the 99th 
pass the program carried by these modules performs a 
complete Compare operation independent of the M980. 
The display is blanked for Gang Personality Modules 
while the module performs its own Compare. 



PM9005A AND PM9053A MODULES 

The address and data for the earliest failed location 
are displayed. Since this operation is independent of 
the M980, a tone does not sound, regardless of the 
position of the AUDIO switch. Depressing ENTER se- 
quences to the next failed location. In either Manufac- 
turing or Engineering Auto Sequencing mode, the oper- 
ator may have to depress ENTER many times in order 
to reach the point where the automatic sequence 
resumes. It is therefore suggested that the operator 
abort these operations by pressing RESET with this 
module. 

PM9051A, PM9060A, PM9075A AND 
PM9076A MODULES 

Any error results in a display of "E"; a tone will not 
sound. Depressing ENTER causes the M980 to display 
"F" (or continue in Manufacturing or Engineering Auto 
Sequence). The LEDs below each COPY socket or the 
Gang Module indicate which PROM has failed (on = 
fail; off = pass). 
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SECTION 12 

Error Indications and 
Operation Modes 



ERROR INDICATIONS (Also see inside back cover) 



. 1 

CODE 


EXPLANATION 


EO 


Set-up error. The Source, Destination, or MFG toggle switches are not in the proper position, e.g. a 
non-valid operation such as program MASTER. 


E1 


Data error. A failure to Blank Check, Program, Compare. 


E2 


No option. Option selected does not exist. . 


E3 


Address error. Performing an operation and the address given cannot be complied with. Example: 
Duplicate Master to Buffer. If you try to move a 2K program into the last 1 K of Buffer, this error 
indication will appear prior to attempting the operation. 


E4 


No Personality Module. A Personality Module is not installed. Buffer operation may continue. 


E5 


Option Interface not ready. Option selected, but when checked, the interface is not properly hooked up. 
Example- 981 8 RS-232-C adapter installed but ON-LINE/OFF-LINE switch is in the OFF-LINE position. 


i E6 


Communication CHECKSUM error. When using one of the interfaces, in which the checksum of each 
line is sent over the interface, and the checksum does not match, this error will be displayed. An 
example: Intel Format RS-232-C. 


E7 


Remote control error indication: Response to the QXN command. 


E8 


Personality Module Overload Failure (see individual operating instruction). 


E9 


Invalid Buffer Data during PM9080 Update. . 


EA 


Programming Error in updating PM9080 PROMs. 1 



OPERATION CODES 



CODE (DISPLAY) 


EXPLANATION 


A 

A B - - - A A A 
A B - - - - E 1 


Auto Mode Selected. 

Auto Blank Check Active. 

Auto Blank Check Error (MFG Mode only). 


A - - C - A A A 
A - - C - - E 1 


Auto Compare Active. 

Auto Compare Error (MFG Mode only). 


A - D - - A A A 
A - D - - - E 1 


Auto Duplicate Active. 

Auto Duplicate Error (MFG Mode only). 


A ----- F - 


Auto Mode Finished. 


- B 

- B - - - A A A 

; - b - - - - E 1 

- B - - - - F - 


Blank Check Selected. 
Blank Check Active. 
Blank Check Error (MFG Mode only), 
j Blank Check Finished. 


- - - c - - - - 

| - - - C - A A A 
j .-- C - - E 1 
I - - - C - - F - 


Compare Selected. 
| Compare Active. 

Compare Error (MFG Mode only). 
Compare Finished. 


' Duplicate Selected. 

.-□--AAA: Duplicate Active. 
! - - D - - - E 1 Duplicate Error (MFG Mode only). 
I - - D - - - F - ! Duplicate Finished. 



Note: A hyphen (-) denotes a blank display. 
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Error and Operation Codes 



OPERATION CODES (cont.) 



CODE (DISPLAY) 


I 

EXPLANATION 


E ----- 0 0 

E 0 0 

E 0 0 - - - 0 4 
E00 - - - 08 
E 0 0 - - - 1 2 
E 0 0 - - - 1 6 

c n n r- 

tOO - - F 


Edit Reset Default Mode. Word Size. 
Edit Word Size Selected. 
Edit Word Size 4 bit. 
Edit Word Size 8 bit. 
Edit Word Size 1 2 bit. 

Edit Word Size 16 bit. 1 
Edit Word Size Finished. ■ 


E 0 1 

E 0 1 - - A A A 
E01---F- 


Edit Invert Mode Selected. 
Edit Invert Mode Active. 
Edit Invert Mode Finished. 


E 0 2 

E 0 2 - - A A A 
b02 - - - F - 


Edit Fill Buffer Mode Selected. 

Edit Fill Buffer Mode Active. < 
Edit Fill Buffer Mode Finished. 


E .... o 3 
E 0 3 - - A A A 
E03---F- 


Edit Insert Selected. 
Edit Insert Active. 
Edit Insert Finished. 


E ----- 0 4 
E 0 4 - - A A A 
E04---F- 


Edit Delete Selected. 
Edit Delete Active. 
Edit Delete Finished. 


E 0 5 

E 0 5 - - A A A 
c05---F- 


Edit Block Mode Selected. 
Edit Block Mode Active. 
Edit Block Mode Finished. 


E 0 6 

E 0 6 - - A A A 
E 0 6 - - - F - 


Edit Nibble Swap Selected. 
Edit Nibble Swap Active. 
Edit Nibble Swap Finished. 


E 0 7 

E 0 7 - - A A A ! 

! d rt -7 r- 

I E07---F- 


Edit Hex Pack Selected. 
Edit Hex Pack Active. 
Edit Hex Pack Finished. 


E ----- 0 8 | 
! E 0 8 - - A A A 
E 0 8 - - - F - 


Edit Hex Unpack Selected. 
Edit Hex Unpack Active. 
Edit Hex Unpack Finished. 


E ----- 1 0 1 
E 1 0 - - A A A | 

! E 1 0 - - - E - i 


Edit RAM Split Selected. 
Edit RAM Split Active. 
Edit RAM Split Finished. 


E ----- 1 1 Edit RAM Interleave Selected. 
E 1 1 - - A A A Edit RAM Interleave Active. 
E 1 1 - - - F - ! Edit RAM Interleave Finished. 


9 8 1 1 - - d d Paper Tape Reader Interface Selected. 

9 8 1 2 - - d d TTY Interface Selected. 

9 8 1 4 - - d d Parallel I/O Interface Selected. 

9 8 1 8 - - d d RS-232-C Interface Selected. 

9 - dd - AAA Interface Option "dd" Output Active (see Section 15). 

d d - A A A No Zero or One indicates Active Idle. 
D - dd - AAA Remote Control Active. 

1 - d d - A A A Interface Option "dd" Input Active (see Section 15) 



Note: A hyphen (-) denotes a blank display. 
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SECTION 13 
Self Test Operations 



DESCRIPTION 

During normal operation of the M980, if malfunc- 
tions occur, they are easily detected. This section des- 
cribes tests which may be used for confidence testing 
or for troubleshooting. They are: 

• Keyboard Test 

• Display Test 

• Toggle Switch Test 

• Ram Buffer Test 

Keyboard Self-Test Selection 

These test routines are located in software and are 
designed to interact with the user to test various hard- 
ware sections of the M980. The basic functioning of the 
keyboard involves strobing of the X-Y matrix formed by 
the keyboard switches. All tests are initiated in the 
same manner — if a key is found to be closed upon 
power up or RESET. While depressing any hex key, 
depress and release the RESET key. The hex key 
depressed (down) is displayed in all of the hex displays 
until released. When the key is released, the Self-Test 
mode is active. Display shows 0 0 0 0. 

Toggle Switch Test 

Depressing Key 1 initiates the Toggle Switch Test, 
where the display corresponding to each toggle switch 
reflects the position of the switch (0 = down; 1 = up). 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 



7\ 



Depress CLEAR to return to Self-Test Selection and 
to display alternating 0's. 

Keyboard (Keyswitch) Test 

Depressing key 2 enters the Keyboard Test. As this 
test begins, the displays are blank. Any hex key de- 
pressed is shown in the display and shifts from left to 
right, as additional keys are depressed and released. 
The function keys will respond as follows: EDIT/AUTO 
= 4; BLNK CHCK = 5; PROG/DUP = 6; READ/CMPR = 
7; and ENTER = 0. When depressed the CLEAR key 
terminates this test and returns the M980 to the Self- 
Test Selection. 

Display Test 

Depressing Key 0 causes the Display Test to begin. 
In this test, all 8 displays cycle from 0 through F and 
repeat, allowing the operator to determine if any display 
segment, character, or display is not operating prop- 
erly. When depressed, the CLEAR key terminates this 
test and returns the M980 to the Self-Test Selection. 



(Operations Continued Next Page) 
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Self-Test Operations 



RAM Buffer Test 

When this test is performed, all existing data in the 
Buffer is altered (time for this test is ~ 5 min. for 16K). 
Depressing key 3 enters the RAM Buffer Test. The dis- 
play will show the full buffer address range. Depress 
enter. The displays show "B DD AAA" while the test is 
in progress. The M980 writes all O's into the Buffer and 
checks that the RAMs will accept the data. The next 
test writes alternating 1's into specified blocks and 
checks that block for data retention and all other blocks 
to make sure no other RAMs have the pattern. 

When finished with data test (Display B DD AAA), 
an address test is initiated (Display B AA AAA), which 
tests the chip address lines for shorts and opens. 

When Finished, the displays indicate "B AA F", then 
0 0 0 0. The audio tone will sound when finished if 
selected. 

If an error is found, the M980 indicates the address 
of the error, the data written to that location, and the 
data read back from that location in the following 
manner. 




• "AAAA" = Address of failure. 

• "DT = Data written to that address. 

• "D 2 " = Data read back from that address. 
An error during the address test is shown. 

• A 1 A 1 A 1 A 1 = Correct address. 

• A 2 A 2 A 2 A 2 = Incorrect address. 

Depressing ENTER will continue the RAM Buffer 
Test, displaying "B DD AAA". 

Depressing CLEAR will terminate this test and return 
the M980 to the Self-Test Selection. 
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Section 14 
M980 Interface 
Software Selection 



SELECTING TYPE AND FORMAT 

The M980 contains several software packages to 
interface the M980 to peripheral equipment. This inter- 
face may be directly from the M980 (example: 9812 
TTY or 9814 Parallel I/O) or via additional hardware 
(example: 981 1 with M301 Paper Tape Reader, or 981 8 
with M304 RS-232-C adapter). 

The 9812 TTY Interface uses the 9 Pin "D" type 
connector located on the front panel to interface di- 
rectly to TTY machines (ASR-33). The 9814 parallel 
I/O uses the 25 Pin "D" type connector to interface to 
intelligent equipment via a TTL Parallel I/O handshake 
interface. This TTL connector is used to drive and read 
from the M301 Paper Tape Reader or M304 RS-232-C 
adapter. 

The M980 interface type and format are selected 
via the hex keyboard. After RESET, the depression of 
keys 1,2,4, and 8 selects either the 981 1 , 981 2, 981 4 
or 9818 software routines. The interface type selected 
is displayed in the left-most displays. In the right-most 
displays a default format number is displayed. The user 
may elect to use the default format or choose any one 
of the formats listed at the end of this section (see 
Sections 1 5 through 1 8 for detailed descriptions of the 
various formats available for each interface). 
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M980 Interface Software 



1 



The following is a step-by-step example of the key 
strokes required for selecting a format: 

Select the switches as shown. Connect and acti- 
vate the interface to be selected. The 981 1 is acti- 
vated by connecting the M301 , turning ON the M301 
Power and the Reader head. The 9812 is activated 
by plugging in the RC1 2 TTY cable or jumpering Pin 
2 to Pin 8 on the 9-pin "D" type connector. The 981 4 
is activated by pulling interlock low on the 25-pin 
"D" type connector. The 9818 is activated by plug- 
ging in the M304, pulling DTR or CTS high, turning 
M304 ON-LINE and/or Modem ON (see appropriate 
section for more detailed information). 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 





2. Depress RESET. The 8 hex displays are blank. 



A 

reset! ! 



il 



3. Depress 1 for 981 1 , 2 for 981 2, 4 for 981 4, or 8 for 
981 8 (Example is for 981 8 RS-232-C.) The interface 
selected is displayed in the left-most displays and 
"01 " is displayed in the right-most displays. 



EBB 
EEEE 
□QBE 



30 



!l 2 



9818 Interface 



Default Format 



4. If the default format is desired, go to step 5. If a new 
format is required, use the hex keyboard to key in a 
new format number (see format number listing at the 
end of this section). 



□□EE 
□BEE 



□□EE] 



71 



9818 Interface 



Intel Format 



Depress ENTER. The displayed format will be accep- 
ted. The display will show the format number and 
"AAA" for active. The interface is now active to 
receive information remotely. When remotely inter- 
facing with the M980, any output of data will be indi- 
cated by a "0" in the left-most display. Any input of 
data will be indicated by a "1 " in the left-most dis- 
play. Upon completion, the "0" or "1" will be re- 
moved from the display. The interface and format 
will remain active until the M980 is reset. In formats 
that use checksums, an "E6" error will disable the 
format until ENTER is depressed. 



17 



ENTER 

v \ 



Intel Format 



Active 



Output Intel Format Active 



Input 



Intel Format 



Active 
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M980 Interface Software 



For some formats — those not requiring that the 
address information be sent over the interface —the 
user may elect to define the Buffer address limits via 
the hex keyboard. If local address field definition is 
desired, continue. 



7. Depress ENTER. The First and Last Addresses of 
the Buffer are displayed. 



ENTER 




First Address 



Last Address 



8. If the entire contents of the Buffer are to be oper- 
ated on, go to step 9. For a limited field, use the hex 
keyboard to key in a new Start and End Address field 
for the operation. 



EE 



EHEB 
DDEB 



71 



INTERFACE FORMAT NUMBERS 



9811 PAPER TAPE READER 


NUMBER 


DESCRIPTION 


00 


ASCII Hex Local — Duplicate 


01 


ASCII Hex Local — Compare 


02 


BNPF Local — Duplicate 


03 


BNPF Local — Compare 


04 


BINARY Local — Duplicate 


05 


BINARY Local — Compare 


06 


INTEL MDS - Duplicate 


07 


INTEL MDS — Compare 



9812 TTY 


NUMBER 


DESCRIPTION 


02 


Data Only — Remote Duplicate, List, 
Program, Compare 




9814 PARALLEL I/O 


NUMBER 


DESCRIPTION 


00 
01 

02 


Parallel — Remote Read, Program (Slave) 
Parallel — Master Write 
Parallel — Master Read 



Start Address 



End Address 



9. Depress ENTER. This initiates the format selected 
over the indicated address range. A zero or 1 is 
displayed in the left-most display to indicate output 
or input as described in step 5. 



ENTER ; 




Output Intel Format Active 



F 



Input Intel Format Active 



M980 Interface Software 



PRO-LOG AND INDUSTRY FORMAT DESCRIPTION 



KEY REMOTE ; 9818RS-232-C 
SELECT CODE j PRO-LOG FORMAT DESCRIPTION 

9818-00 P | M980 accepts ASCII hexadecimal characters as data to be written to the buffer. Each 

; ASCII character represents 4 bits of data. Non-hexadecimal characters sent between 
| characters are discarded. 

9818-01 S M980 lists selected buffer field in ASCII hexadecimal characters formatted in 256-byte 

data blocks. Each data block is preceded by a header to separate columns, and each data 
i line is preceded by the line starting address. Each line consists of 1 6 data bytes separated 
] by spaces. Output operation halts after each block. A "SPACE" received via the interface 
; or the ENTER key on the M980 causes the next block to be sent. Operation terminates 
when the end address is reached, when the M980 is reset, or when any character other 
than "SPACE" is received via the interface. 

9818-02 | L | M980 lists selected buffer field in ASCII hexadecimal characters formatted in 16-byte 
; lines. Each line consists of 16 data bytes separated by spaces. Each line is followed by a 
carriage return and line feed. Output operation runs continuously until the end address is 
reached. 

9818-03 M | M980 lists selected buffer field in ASCII hexadecimal characters formatted in 256-byte 

data blocks. Format and operation are identical to those of the 981 8-01 , except that output 
; operation does not stop with each block but runs until the end address is reached. 

9818-04 | N ; M980 lists selected buffer field in ASCII hexadecimal characters. Data is output in a 
i continuous stream, without any control characters, from the start address to the end 
address. 

9818-05 X ( M980 lists selected buffer field in ASCII hexadecimal characters formatted in 16-byte 

, lines. Each line consists of 16 data bytes separated by spaces. Each line is followed by a 
carriage return and a line feed. M980 outputs one line each time an XON character is 
received. Operation terminates when the end address is received. 

9818-06 — M980 sends a carriage return to initiate data transfer and then waits to receive ASCII 

hexadecimal characters as data to be written to the buffer. 

7~ INDUSTRY FORMATS" 

981 8-1 0 Intel HEX basic — M980 sends or receives data in the Intel HEX block format, without any 

special control operations. This version is compatible with Intel HEX files based by systems 
other than MDS. For example, CPM-based systems can write UFN-HEX files to the M980 
buffer, via TYPE UFN.HEXtP, or read and write HEX files using the peripheral interchange 
program (PIP). 

981 8-1 1 Intel HEX with "ACK" or "NAK" response to checksum — M980 sends or receives data in 

the Intel HEX block format. In the receive mode, the M980 sends an "ACK" to acknowledge 
] a correct checksum, and a "NAK" to acknowledge an incorrect checksum. This feature is 

intended to assist communication over a remote link, e.g., through a modem. 

9818-12 Intel-Hex with "CONTROL Z" end-of-file terminator— M980 sends or receives data in the 

Intel HEX block format. In the local LIST operation, a "CONTROL Z" character is sent after 
the end-of-file record is sent; this is required by the Intel MDS to terminate the copy mode. 

9818-13 ' Intel Extended (8086). 

i i 

j 9818-14 TEK-HEX— can be used with the Tektronix 8001, and 8002 systems via the built-in 

j , commands of RHEX and WHEX. 

| 9818-15 Motorola S2 (68000)— can be used with Motorola EXORmacs. 

| 9818-16 Motorola SI —can be used with Motorola EXORcisor. 

; 981 8- 18 MOS T echr 0 :ogy 
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SECTION 15 
9811, PAPER TAPE READER 



9811, PAPER TAPE READER 

The M980 981 1 provides an interface with the M301 
Paper Tape Reader (PTR). 

With the M301 PTR (see Figure 15-1), the M980 can 
input data at a rate greater than 100 characters per 
second for use in the Duplicate or Compare Modes. 



PAPER TAPE CONNECTOR (PARALLEL 
INTERFACE) 

The M301 PTR connects to the M980 programmer 
via the 25-pin "D"-type connector located in the center 
of the programmer control panel. 

The connector provides four drive lines for reader 
stepping control, eight data lines, one sprocket line, and 
logic power connections (see Figure 1 5-2). 




M301 



PAPER 
TAPE 
READER 



DATA 

-V— 0 



SPROCKET 



STEP 
CONTROL 



0 



M980 



DC 
O 
CO 

CO _j 
LU O 
O DC 
O h- 
DC Z 

£ ° 

2° 

o 
2 



> 
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Figure 15-2. Paper Tape Reader Interface 

Figure 15-1. M301 Paper Tape Reader 
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Paper Tape Reader 



PAPER TAPE CONTROLS 

The M301 reader has two switches, READER 
POWER and READER ENABLE. 

READER POWER Switch: A rocker switch on the 
top side of the reader chassis; it controls the power 
supply for the reader stepping motor. 

READER ENABLE Switch: A rocker switch on the 
front of the reader mechanism; it enables the light 
source for the photo-reader in the ON position. 

KEY 1: Interface selection key that puts the system 
into the PTR operating sequence. Active after Power 
ON or RESET. 

PAPER TAPE INDICATOR 

Reader Ready: A red indicator located on the 
reader mechanism. Indicates reader ready condition. 

PAPER TAPE FORMATS 

ASCII hex format (9811—00/01) requires 8-level, 
ASCII data coding where only the hexadecimal charac- 
ters represent data to be operated on (see Figure 1 5-3). 



- * RECORD START CHAR 
-A LSO J DATA 




■ / RECORD STOP CHAR SLASH 

IZ 



• • • • 



z: 



• • 
• •• • 

• • • 



b8 PARITY 
-b7 
-b6 

-b5 
-M 



Figure 15-3. ASCII HEX Format 
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8-Bit Data: Each 8-bit location to be operated on 
requires two sequential ASCII hex characters on the 
tape. Non-hex characters are allowed and ignored but 
must not occur between the two hex data characters to 
be programmed. 

4-Bit Data: Each ASCII hex character on the tape 
is loaded to the lower half of the Buffer; the upper half is 
unaffected. 

Start Character: The ASCII character asterisk (*) 
must occur as the start character at the beginning of 
the data stream. Header information is allowed on the 
paper tape if it precedes the asterisk start character. 

End Character: The Tape Read operation can be 
terminated by the ASCII character slash (/). 

ASCII BNPF format (981 1 —02/03) requires 8-level 
ASCII data coding where the characters B, N, P, and F 
are used to encode and control binary data words. 
Other characters are allowed on the tape but must not 
occur within the data word (see Figure 1 5-4). 



-WORD START CHAR 

■ 8 BIT WORD (P=HIQH, N=LOW) 

■WORD END CHAR 




/ 



~7 



z, 



• •• • • • • 

•• ••• •• 



• • • •• ••• • 

• • •••••• • 



X 



-H- 



8 4 2 1 B 4 2 1 



Figure 15-4. ASCII BNPF 



Address: Address information must not be on the 
tape. The M980 keeps sequential address count for 
each location operated on. 



Address: Address information must not be on the 
tape. The M980 keeps sequential address count for 
each location operated on. 
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Paper Tape Reader 



8-Bit Data: Eight ASCII P's or N's preceded by a B 
and followed by an F. 

4-Bit Data: Four ASCII P's or N's preceded by a B 
and followed by an F. 

Binary tape format (981 1 —04/05) requires 8-level, 
binary characters on punched tape (see Figure 15-5). 



RECORD START (ALL BITS) 




9812M980-13 

Figure 15-5. Binary Tape Format 



Address: Address information must not be on tape. 
The M980 keeps sequential address count for each 
location operated on. 

8-Bit Data: Each 8-bit location is represented by an 
8-bit binary character on tape. All binary combinations 
are legal for data. 

4-Bit Data: Only the lower four bits are stored; the 
upper half of the Buffer is unaffected. 

Start Character: The ASCII character "delete" must 
occur at the beginning of the data stream. Header 
information is allowed on the paper tape if it precedes 
the "Delete" character. (Note that "delete" is all holes 
punched.) 

End Character: There is no ending character; the 
reader continues until the end of the defined field, even 
if blank tape is installed. 



Intel MDS format (981 1 —06/07) provides an inter- 
face to the Pro-Log M301 PTR for reading MDS format 
paper tapes (see Figure 1 5-6). 

, FRAME 0 RECORD MARK: 

I ~~ LSD~ 1 REC0RD LENGTH 

| MSD- ^ 

I STARTING ADDRESS 

; I ,— LSD- ) 

j I *) RECORD TYPE 00 

01 2345678 DATA I — — ) CHECKSUM 
I I I I I I I I I / v ' ^ 




9812M980-U 

Figure 15-6. MDS Format 



MDS - ASCII HEX format requires 8-level, ASCII 
data coding where only the hexadecimal characters 
represent data to be operated on. 

Address: Starting at the tape-defined address, the 
M980 keeps sequential address count for each loca- 
tion operated on until byte count is exhausted, at which 
time a new line is searched for. If a Compare error 
occurs, RAM address and tape data are displayed until 
ENTER key is depressed, at which time comparing con- 
tinues. 

8-Bit Data: Each 8-bit location to be operated on 
requires two sequential ASCII hex characters on tape. 
Non-hex characters are allowed and ignored but must 
occur as a start character at the beginning of the block 
stream. Header information is allowed on the paper 
tape, if it precedes the start character. 



Paper Tape Reader 



Frame 0 

Record Mark = ASCII colon (:) marks the start of a 
record block. 

Frames 1 and 2 

Frame 1 = High Order Digit 

Frame 2 = Low Order Digit 

Record length in hexadecimal count of data bytes in 
this record block. 

Frames 3 through 6 - Load Address 

Frame 3 = High Order Digit 

Frame 6 = Low Order Digit 

The first data byte will load at this address; next byte 
in ascending order, etc. 

Frames 7 and 8 - Record Type 

At this time, all record types are 00. This field may 
be used for future expansion. 

Frames 9 Upwards 

These are for data digits. Each pair represents one 
8-bit data byte in hexadecimal. 

Final 2 Frames 

These are the checksum. The checksum is the 
negative of the sum of all 8-bit bytes in the record eval- 
uated module 256. The sum of all bytes in the record 
added to the checksum should be zero. 

PAPER TAPE OPERATING SEQUENCES 
(981 1—00 through 05 only) 

DUPLICATE operating sequence: In the Duplicate 
operations (00, 02 or 04) data from the paper tape is 
programmed into the RAM Buffer in the following 
sequence: 

1. Mount the paper tape, with the pattern to be pro- 
grammed, on the M301 reader. Note that the tape is 
loaded with the Bit 1 (b1 ) row of holes closest to the 
unit, and feeds from left to right. 

2. Turn the Reader Power and Reader Enable switches 
ON. 

3. Depress RESET, the displays are blank. 

4. Depress Key 1 , "981 1 —00" is displayed. 

5. Key in new format (02 or 04) if desired. 

6. Depress ENTER, the First and Last Addresses of the 
Buffer are displayed. 

7. Key in new Start and End Addresses for operation, 
using the hex keyboard. 



8. Depress ENTER, the display indicates "1 FF AAA" 
for Input-Format-Active. 

9. When completed, the display shows "981 1 — FF" for 
paper tape format. NOTE: FF = default format "00" 
or format keyed in during step 5. After "981 1 — FF" is 
displayed, a new format can be keyed in (example: 
Compare "01 "). 

COMPARE operating sequence: In the Compare 
operations (01 , 03 or 05) data from the paper tape is 
compared with the RAM Buffer in the following se- 
quence: 

1. Mount the paper tape with the pattern to be pro- 
grammed on the M301 reader. Note that the tape is 
loaded with the Bit 1 (b1 ) row of holes closest to the 
unit, and feeds from left to right. 

2. Turn the Reader Power and Reader Enable switches 
ON. 

3. Depress RESET, the displays are blank. 

4. Depress Key 1 , "981 1 —00" is displayed. 

5. Key in new format (01 , 03 or 05) if desired. 

6. Depress ENTER, the First and Last Addresses of the 
Buffer are displayed. 

7. Key in new Start and End Addresses for operation 
using the hex keyboard. 

8. Depress ENTER, the display indicates "0 FF AAA" 
for Output-Format-Active. 

9. When completed, the display shows "981 1 — FF" for 
Paper Tape Format. NOTE: FF = default format 00 
or format keyed in during step 5. 

If a Compare error occurs, RAM address and tape 
data are displayed until the ENTER key is depressed, 
at which time comparing continues. 

PAPER TAPE OPERATING SEQUENCES 
(9811—06 and 07) 

DUPLICATE operating sequence: In the Duplicate 
operation (06), data from the paper tape is programmed 
into the RAM Buffer in the following sequence: 

1 . Mount the paper tape with the pattern to be pro- 
grammed on the M301 reader. Note that the tape is 
loaded with the Bit 1 (b1 ) row of holes closest to the 
unit, and feeds from left to right. 

2. Turn the Reader Power and Reader Enable switches 
ON. 

3. Depress RESET, the displays are blank. 

4. Depress Key 1 , "981 1 —00" is displayed. 

5. Key in "06" using the hex keyboard. 

6. Depress ENTER, the display indicates "1 06 AAA" 
for Input-Intel MDS-Active. 

7. When completed, the display shows "9811—06." 
NOTE: When "9811—06" is displayed, a new for- 
mat may be keyed in (example: Compare "07"). 
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Paper Tape Reader 



COMPARE operating sequence: In the Compare 
operation (07) data from the paper tape is compared 
with the RAM Buffer in the following sequence: 

1 . Mount the paper tape, with the pattern to be pro- 
grammed on the M301 reader. Note that the tape is 
loaded with the Bit 1 (b1 ) row of holes closest to the 
unit, and feeds from left to right. 

2. Turn the Reader Power and Reader Enable switches 
ON. 

3. Depress RESET, the displays are blank. 

4. Depress Key 1 , "981 1 —00" is displayed. 

5. Key in "07" using the hex keyboard. 

6. Depress ENTER, the display indicates "0 07 AAA" 
for Output-INTEL MDS-Active. 

7. When completed, the display shows "9811—07." 
NOTE: When "9811—07" is displayed, a new for- 
mat may be keyed in. 

ERROR INDICATION 

If a Checksum error should occur during Duplicate 
operation, an "E6" is displayed. A warbling tone sounds 
if the Audio switch is ON. 

If a Compare error occurs, RAM address and tape 
data are displayed until ENTER key is depressed, at 
which time comparing continues. 
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SECTION 16 
9812-02 TTY INTERFACE 



9812 AUTO-BAUD TTY 

The 981 2 to the M980 PROM programmer provides 
an ASCII-HEX coded TTY interface with automatic 
baud rate selection from 1 to 300 baud (see Figure 
16-1). 

Auto-Baud 

• Data Rate Range: 1 to 300 baud 

• Auto-baud sense character: CARRIAGE RETURN, 
or any character with an odd hex code (B, D, F, H, 1 , 
3, 5, etc.) 

Electrical Interface (Serial Interface 
Connector) 

• Keyboard input: Polar, 20mA; input resistance 
5.1 kO; open circuit voltage (pins 5 and 9 to pin 4); 1 8.2V 
maximum. 




Figure 16-1. M980 with TTY 



• Printer output: Polar, 20mA; output resistance 220 
ohms; output current forcing compliance voltage +5.8V 
maximum. 

• Relay Driver: connector pin 1 supplies -12.4V to 
relay coil; connector pin 6 sinks up to 60 mA maximum 
relay coil current. 

TTY CONTROLS AND INDICATORS 

Mode Switch: 

A three position rotary switch located in the lower 
right of the TTY keyboard. 

• LOCAL position allows local TTY control. 

• OFF position disables the TTY. 

• LINE position allows remote control of the TTY and 
is the setting for operating with the M980. 
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Reader Control Switch 

A multi-position switch located on the TTY paper 
tape reader. Manual and automatic readers have dif- 
ferent controls. 

Manual Reader: A three-position lever switch. 

• ON is the reader on position. 

• OFF is the reader off position. 

• FREE is the position for loading and unloading 
paper tape. 

Auto Reader: A four-position lever switch. 

• MANUAL START is a momentary contact to start 
the reader in Local. 

• AUTO is the normal position for remote operation. 

• MANUAL STOP is a momentary contact to stop the 
reader in Local. 

• FREE is the position for loading and unloading 
paper tape. 

Punch Controls: Four push-buttons located on the 
punch. 

• ON enables the punch. 

• OFF disables the punch. 

• RELEASE disengages the punch drive for tape 
loading. 

• BACK SPACE moves tape backward one charac- 
ter. 



TTY PAPER TAPE FORMAT (9812-02) 

Requires 8 level ASCII data coding where the hex- 
adecimal characters represent data to be operated on. 
When a tape is generated in the LIST mode the actual 
format becomes: data, space, data, space ... with six- 
teen locations followed by a Carriage Return and Line 
Feed. 

Address: Address information must not be on the 
tape. The M980 keeps sequential address count for 
each location operated on. 

8-Bit Data: Each 8-bit location to be operated on 
requires two sequential ASCII hex characters on tape. 
Non-hex characters are allowed and ignored but must 
not occur between the two hex data characters to be 
programmed. 



4-Bit Data: Each 4-bit location to be operated on 
requires one ASCII hex character on tape. Non-hex 
characters are allowed and ignored. 

End Character: The data stream can be terminated 
by the ASCII character slash (/) if less than a full 
PROM is to be operated on. 



TTY KEYBOARD COMMANDS 

Commands to the M980 from the TTY keyboard 
consist of a 4-digit hex Start Address, followed (without 
spaces) by a 4-digit hex End Address, followed by a 
single letter command which designates an operation 
(see Figure 16-2). 

The Start and End Addresses define the portion of 
the RAM Buffer to be operated on. This may be as small 
as one location, in which case the Start and End 
Address are the same; or as large as the entire Buffer. 

After the user types the desired Start and End 
Address, the M980 types a space and waits for one of 
the following single letter operation codes: 

L - List (M980 - TTY) 
P - Program (TTY — M980) 
D - Duplicate (Tape — M980) 
C - Compare (Tape — M980) 
T - Tape Punch (M980 — Punch) 

The M980 can operate without a Personality Module 
installed. The PROM data width (generally 4 bits or 8 
bits) is defined by the Personality Module, which in turn 
defines the width of the RAM Buffer. 

If no Personality Module is installed, the data width 
is 8 bits. If a 4-bit Personality Module is installed, the 
M980 regards one Buffer location as a 4-bit word, 
which is the equivalent of one hex character. Thus the 
M980 prints and accepts one hex character per Buffer 
location with 4-bit Personality Modules. The four least 
significant Buffer bits are used at each location. 

8-bit Personality Modules establish an 8-bit data 
width (one byte) for the Buffer. Thus the M980 prints, 
and accepts two hex characters per Buffer location 
when an 8-bit Personality Module is installed. 
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TTY 
KEY 



MODE 



9812-02 OPERATION 



Prints the content of the Buffer from the Start address to the End Address. 



I 

L I 


LIST 


Sixteen Buffer locations are printed on each line, with the content of each 
location separated by a space. Leading spaces are inserted on the first iine i 
to maintain the hex address orientation of the printout. Buffer memory 
pages are separated by a blank line. 


P 


rnUunAM 


Loads the Buffer from the Start Address to the End Address with hex data i 
typed from the TTY keyboard. The current Buffer Address is printed by the 
M980 followed by a Space. The user then types the hex data to be loaded 
into the Buffer, and the M980 responds with Carriage Return-Line Feed and 
proceeds to the next Address. 


D 


DUPLICATE 


Loads the Buffer with ASCII-hex data from a paper tape. The M980 recog- 
nizes all ASCII-hex characters as data and stores them sequentially begin- ; 
ning at the Start Address and finishing when End Address or a slash (/) is 
reached. Non-hex characters are ignored. 


C 

i 


COMPARE 


Compares Buffer content to paper tape ASCII-HEX data. The tape data is 
compared Address by Address to the data in the Buffer beginning at the 
Start Address and finishing at the End Address or a slash (/) is reached. 


T 

! 

i 


TAPE PUNCH 


This Mode is similar to LIST but is used with the Tape Punch turned ON. A 
64-character leader and a second * (Asterisk) precedes the data printout, 
which is followed by additional leader. Tape memory pages are separated 
by 16 null Characters to improve readability of the paper tape. 



Figure 16-2. Operating Modes 



TTY OPERATING SEQUENCES 
(DATA ONLY) 9812-02 

The TTY takes control of the M980 whenever the 
following sequence is followed: 

1 . Connect TTY machine to 9 Pin "D"-type connector 
as shown on Figure 1 6-1 . 

2. Depress RESET on M980, the 8 hex displays are 
blank. 

3. Depress Key 2, 981 2-02 is displayed. 

4. Depress ENTER, the display shows "A 02 AAA" for 
Auto-Baud. 

5. Send CR from TTY. The M980 responds with a CR, 
LF, and displays"02 AAA". 

At this point, the user has established contact with 
the M980 and has selected the Format and Baud rate. 



LIST OPERATING SEQUENCE: 

1 . Type in the hex characters that define the Starting 
and Ending Addresses of the field to be listed, from 
the TTY keyboard. 

2. The TTY responds with a Space (SP). 

3. Type in an "L" (upper case). The TTY does a CR, LF, 
and begins to automatically list the Buffer contents 
over the previously defined Address field. The dis- 
play shows "0 02 AAA" to indicate Output-02 Format- 
Active. If it is desired to punch a tape, the Punch 
should not be turned ON after the entry of the last 
character in the field definition. This ensures that the 
field information will not be on the tape where it 
would be interpreted as valid data. 

5. When the TTY reaches the end of the field, it does a 
Space (SP), Slash (/), CR, LF. 

EXAMPLE of 9812-02 List: 

00000013 L 

00 01 02 03 04 05 06 07 08 09 OA 0B 0C 0D 0E OF 
10 11 12 13/ 
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PROGRAM OPERATING SEQUENCE: 

1 Type in hex characters that define the Starting and 
Ending Addresses of the field to be programmed 
from the TTY keyboard. 

2. The TTY responds with a Space (SP). 

3. Type in a "P" (upper case). The TTY does a CR, LF, 
and prints the First Address and another Space (SP). 

4. Type in the data to be programmed, MSD first, the 
M980 responds with a CR, LF, and prints the next 
sequential Address. 

5. When the End Address is reached, the TTY does a 
Space (SP), Slash (/), CR, LF. 

EXAMPLE of 981 2-02 Program: 

01000106 P 

0100 00 

0101 01 

01 02 02 

0103 03 

0104 04 

0105 05 

0106 06 / 

DUPLICATE OPERATING SEQUENCE: 

1 . Load the paper tape to be duplicated on the TTY 
Paper Tape Reader. 

2. Place the Paper Tape Reader Control Switch in the 
AUTO position. 

3. Type in the hex characters that define the Starting 
and Ending Addresses for the field to be Duplicated 
from the TTY keyboard. The TTY responds with a 
Space (SP). 

4. Type the letter "D" (upper case) on the TTY key- 
board. The reader begins to read the data informa- 
tion. The M980 automatically increments the Ad- 
dress. (If the TTY is not equipped with a modification 
for Tape Reader Control, it must be manually started 
at this point.) 

5. The Duplicate operation ends with the TTY printing 
aSlash(/), CR, LF. 

EXAMPLE of 9812-02 Duplicate: 

000003FF D/ 



COMPARE OPERATING SEQUENCE: 

1 . Load the paper tape to be compared to the Buffer. 

2. Place the Paper Tape Reader Control Switch in the 
AUTO position. 

3. Type in the hex characters that define the Starting 
and Ending Addresses for the field to be compared 
from the TTY keyboard. The TTY responds with a 
Space (SP). 



4. Type the letter "C" (upper case) from the TTY key- 
board. The Reader begins to read the data informa- 
tion and compares it to the data in the Buffer, one 
Address at a time from Start to End (if the TTY is not 
equipped with a modification for reader tape control, 
the Reader should be manually started). The M980 
automatically increments the Address. If the data on 
the tape and the Buffer data do not compare, the 
TTY prints the Buffer Address and data. The Com- 
pare operation does not stop on non-compares. 

5. The Compare operation ends with the TTY printing a 
Slash (/),CR, LF. 

EXAMPLE of 9812-02 Compare: 

000007FF C 

01 00 D9 Location 01 00 does not compare with 
/ the tape. 

Data shown is from Buffer. 



TTY ERRORS 

If a Duplicate or Compare error occurs, and the 
Paper Tape Reader modification is not installed, the 
tape continues to step and the M980 displays the 
address and data of the tape. The tape runs until the 
end and the M980 ignores any information past the 
error location. 

"E5" is displayed if the TTY cable is not connected 
when the Interface is selected. 

"E6" is displayed if the Baud rate of the CR sent is 
below 1 Baud (possibly a shorted cable) or above 300 
Baud. 

Any non-hex character sent during the address field 
definition will cause the M980 to respond with a ?, CR, 
LF. The address field may now be redefined. 

Any non-hex character sent during the data trans- 
mission causes the M980 to respond with a CR, LF, and 
reprint the Current Address to be programmed, and a 
Space (SP). 

TTY OPTIONS AND MODIFICATIONS 

The TTY Interface requires the following options 
and modification in the Teletype Unit: 

1 . 20mA Current Loop Option. 

2. Full Duplex Option. 

3. Remote Reader Control modifications. 

The 20mA Current Loop and the Full Duplex Con- 
nection are options available on the Teletype Unit. The 
Remote Reader Control requires the addition of a 1 2 to 
15 volt DC relay capable of switching the high voltage 
reader circuit inside the TTY (see Figure 1 6-4). 
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A number of mini-computers specify a similar inter- 
face; thus, many teletypes already have the required 
configuration. Detailed instructions for modifying a TTY 
to this configuration are given in the following para- 
graphs. 

REMOVING THE TTY HOUSING 

It is necessary to remove the TTY housing to 
inspect or modify the TTY options. 

1 . Unplug the TTY from any power source. 

2. Remove the roll of TTY printer paper from its cradle. 

3. Remove the manual paper feed knob by pulling 
firmly. 



4. Remove the Mode select knob located on the right 
front by pulling firmly. 

5. Remove the metal trim panel behind the Mode 
select knob by prying downward. 

6. Remove the 4 screws under the meiai trim panei. 

7. Remove the screw on the left side of the paper tape 
reader housing. 

8. Remove the four knurled knobs along the lower rear 
edge of the housing. 

9. Lift upward on the housing to remove, being careful 
of the controls on the Paper Tape Reader as they 
clear their openings in the housing (see Figures 1 6- 
3 and 16-6). 




Figure 16-3. Top View - TTY with Housing Removed 
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Current Loop Option 

The TTY Send and Receive Current Loop can be 
optionally selected to work from either 20mA or 60mA. 



vvnen ine seitJULiun is mciuc, uum mc internal wun^m 
Source and the Selector Drive Current Bias must be 
modified to be compatible (see Figure 1 6-5 and 1 6-7). 

Internal Current Source 

The Internal Current Source is set to 20mA by put- 
ting the blue wire on the 1 450 ohm tap of Power Resis- 
tor R1 located on the right side of the TTY. 



Selector Drive Current Bias 

The Selector Drive Current Bias is set to 20mA by 
optional wiring on Terminal Strip X located below the 
Connector Bank in the right rear corner of the TTY, In 
making this change various wiring configurations may 
be encountered as shown in Figure 1 6-5 depending on 
whether the unit has an Elapsed Time Meter. 

TTY Without Elapsed Time Meter 

If wired as 1 A: Do nothing; this is the correct con- 
nection for 20mA without an Elapsed Time Meter. 

If wired as 1 B: Remove the violet wire from Termi- 
nal X8 and move it to X9 with the yellow wire. 



SITUATION 1 TTY WITHOUT ELAPSED TIME METER OR TTY WITH 
ELAPSED TIME METER AND HALF DUPLEX OPTION 



1A 



WIRED FOR 20 MILLIAMPS 



YELLOW 




VIOLET 



BLACK/GREEN 



CM 



< 4 < — 6 20 MILLIAMP BIAS 



CM 

< 9 <r~ <I> SELECTOR DRIVER 



CM 

< 7 <— <!> 60 MILLIAMP BIAS 



1B 



WIRED FOR 60 MILLIAMPS 




YELLOW 



VIOLET 



BLACK/GREEN 



CM 
< 4 <^> 



CM 
< 9 4— <!> 



CM 
< 7 <^> 



20 MILLIAMP BIAS 
SELECTOR DRIVER 

60 MILLIAMP BIAS 
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Figure 16-5. Current Loop Option (Situation 1) 
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CONNECTOR BANK 




Figure 16-6. Side View— TTY with Housing Removed 
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SITUATION 2 TTY WITH ELAPSED TIME METER AND FULL DUPLEX 



2A 

WIRED FOR 
20 MILLI AMPS 



YELLOW 



X9 



X8 



VIOLET 



BLACK 



BLUE 



TO ELAPSED 
TIME METER 



CM 

< 4 < — 6 20 MILLI AMP BIAS 



UM 



I BLK/GRN , 7 



TAPE AND 
TIE BACK 



< 9 < — $ SELECTOR DRIVER 
CM 



< — 6 60 MILLI AMP BIAS 



2B 

WIRED FOR 
60 MILLI AMPS 



X9 



X8 




BLACK 



BLUE 



TO ELAPSED 
"TIME METER 



VIOLET 



BLACK/GREEN 



("""yeTlo w 



CM 



TAPE AND 
TIE BACK 



< 4 < — 6 20 MILLI AMP BIAS 



CM 

< 9 <_A SELECTOR DRIVER 



CM 

< 7 4r-& 60 MILLI AMP BIAS 
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Figure 16-7. Current Loop Option (Situation 2) 



TTY With Elapsed Time Meter 

A TTY with an Elapsed Time Meter may be wired as 
1 A, 1 B, 2A or 2B. To modify for 20mA: 

If wired as 1 A: Remove the black/green wire from 
Terminal X8, tape the exposed end and tie back into the 
wire bundle. Locate a black wire and a blue wire on 
Terminal X5. Move both wires from X5 to X8. 

If wired as 1 B: Remove the violet wire from Termi- 
nal X8 and move it to X9. Remove the black/green wire 
from X8, tape the exposed end and tie back into the 
wire bundle. Locate a black wire and a blue wire con- 
nected on X5. Move both wires from X5 to X8. 



If wired as 2A: Do nothing; this is the correct con- 
nection for 20mA with an Elapsed Time Meter. 

If wired as 2B: Remove the black wire and blue wire 
from X9. Remove the violet wire and black/green wire 
from X8. Connect the black wire and blue wire to X8. 
Connect the violet wire to X9. Locate the yellow wire 
taped back into the wire bundle. Connect the yellow 
wire to X9. Tape the exposed end of the black/green 
wire and tie back into wire bundle. 
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Full Duplex Option 

The Full Dupiex Option is wired into the TTY on 
Terminal Strip X located below the Connector Bank in 
the right rear corner of the unit. 

If the TTY is wired for Half-Duplex, Terminal Strip X 
should appear as in Figure 16-8. 

If the TTY is wired for Full-Duplex, Terminal Strip X 
should appear as in Figure 16-9. 



X9 



X8 



X7 



X6 



X5 



0 



0£ 



0:; 



\0 



-WHT - BRN P2 

-RED - GRN < 8 + 

-WHT - BLK 
-WHT - YEL <7- y> 



SEND 
AND 
RECEIVE 
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Figure 16-8. TTY Half-Duplex Option 



To convert from Half-Duplex to Full-Duplex: 

Confirm that screw lug X5 has no wires connected. If 
there is a black wire and a blue wire on X5, an 
Elapsed Time Meter is installed. Refer to the Current 
Loop Option for instructions on moving the black 
wire and blue wire from X5 to X8. 
Move the white/blue wire from screw lug X4 to X5. 
Move the brown/yellow wire from screw lug X3 to 
X5. 




RECEIVE 



SEND 
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Figure 16-9. TTY Full-Duplex Option 



Remote TTY Reader Control 

The wiring of standard teletype does not allow the 
TTY Paper Tape Reader to be used remotely as a 
stand-alone input device. By modifying the distributor 
trip circuit for remote operation, the TTY Reader can be 
advanced one character at a time for total reader con- 
trol. 

TTY circuits operate from 115 VAC or 48 VDC 
requiring remote logic control circuits to be relay- 
buffered. Two basic reader circuits will be encountered 
in TTY reader modification: Manual and Automatic. The 
Manual and Automatic Readers are identified by the 
Reader Control switch located on the Paper Tape 
Reader. The Manual Reader has a three-position switch 
labeled ON, OFF, FREE. The Automatic Reader has a 
four-position switch labeled MANUAL START, AUTO, 
MANUAL STOP, FREE. 
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Manual Reader Operation 

The 1 1 5 VAC Manual Reader Circuit is operated in 
either the Line or Local Modes by the ON-OFF switch 
located on the Reader. 

The M antral Reader Circuit can be controtfed re- 
motely by adding a Relay to control the reader trip coil 
in the Line Mode. Modifying the reader circuit as shown 
in Figure 16-10 allows normal operation in the Local 
Mode and remote control in the Line Mode. 



Manual Reader Modification 

1. Locate Plug P4. 

Locate the blue wire connection P4 pin 3 and P4 pin 
11. 

Locate the orange wire on screw lug L1 of the Mode 
switch. 

Locate the L2 of the Mode switch (no wires). 
Locate the orange/gray wire on screw lug 1 of the 
Mode switch. 

If the wire colors do not agree, do not proceed with 
this modification unless the connections can be 
verified to agree with those of Figure 1 6-1 0. 

2. Cut the blue wire near P4 pin 3. 

3. Splice wire A from the new Relay to the portion of the 
blue wire still connected to P4 pin 1 1 . 

4. Connect wire B to screw lug L1 of the Mode switch. 

5. Connect wire C to screw lug L2 of the Mode switch. 



115 VAC 
HOT 




L1, LINE AND LOCAL 
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WIRE C 



L-Cr+O OFF 

? 



1, LINE WIRE B 



MODE SWITCH 



ft 



TO LINE 
ORG/ LOCAL 
GRY RELAY 

WHT 
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Figure 16-10. TTY Modification (Manual Reader) 
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Auto Reader Operation 

The 1 1 5 VAC Automatic Reader Circuit is normaiiy 
open due to the TDC Relay contact. The 48 VDC TDC 
Relay can be operated by the momentary Manual Start 
switch on the Reader or by the DC1 data function. 
Once the TDC Relay operates, it holds itself energized 
until the momentary Manual Stop switch on the Reader 
is activated. The DC3 and ENQ data functions will also 
stop the Reader. 

The Automatic Reader circuit can be controlled 
remotely by adding a Relay to control a contact closure 
in parallel across the TDC Relay contact as shown in 
Figure 16-11. 



Auto Reader Modification 

1 . Locate jack J6 connected to plug P6. 
Locate the yellow/green wire at J6-1 3. 
Locate the blue wire at J6-1 4. 

If the wire colors do not agree, do not proceed with 
this modification unless the connection can be veri- 
fied to agree with those of Figure 16-11. 

2. Connect wire A from the new Relay to the blue wire 
atJ6-l4. 

3. Connect wire B from the new Relay to the yellow/- 
green wire at J6-13. 




L1, LINE AND LOCAL 



ORANGE 



P4 



< TO MOTOR 
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Figure 16-11. TTY Modification (Auto Reader) 
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SECTION 17 
9814, COMPUTER INTERFACE 



The 9814 computer interface (Figure 17-1) provides 
an 8-bit parallel data path for transferring data to or from a 
computer and to or from the M980 RAM Buffer. 

Master or Slave Operation 

The M980, through its parallel interface, can be con- 
figured as a Master Controller or a Slave Unit to a 
remote computer. The configuration is controlled by the 
cable interconnection and the keyboard selected for- 
mats of the M980 are shown in Figure 1 7-2. 



FORMAT CONFIGURATION 

981 4-00 Slave Unit (default format) 

981 4-01 Master Controller write to Slave Unit 

9814-02 Master Controller read from Slave Unit 



Figure 17-2. 9814 Format Selection 




Figure 17-1. Computer Interface 
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9814-00, M980 Slave Unit Operation 

The default format 981 4-00 configures the M980 as 
a Slave Unit (see Figure 1 7-3), allowing a remote Mas- 
ter Controller to either write data to the M980 Buffer or 
read data from the M980 Buffer. This configuration puts 
the remote computer in command of the M980. 



REMOTE 
MASTER 



(COMPUTER) 



J7 
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V 



INTERLOCK* 



MODE* 



TRANSFER* 



WRITE DATA* (8-BITS) 



READ DATA* (8-BITS) 



RESPONSE* 



ERROR* 



ADDRESS* 



LOGIC GROUND* 




*LOW LEVEL ACTIVE SIGNAL 




SLAVE 
M980 



M980 

MICROPROCESSOR 
CONTROL 



98*2^980-22 



Figure 17-3. M980 Configured as a Slave Unit 
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9814-01 and 9814-02, M980 Master 
Controller Operation 

Master formats 9814-01 and 9814-02 allow the 
M980 to be configured as a Master Controller (see Fig- 
um4 7-4), to send datairom its Ruff er to a remole_Sla_ve__. 
Unit or to receive data into its Buffer from a remote 
Slave Unit. This configuration puts the M980 in com- 
mand of the remote computer. 




INTERLOCK* 



MODE* 



TRANSFER* 



WRITE DATA* (8-BITS) 



READ DATA* (8-BITS) 



RESPONSE- 



ERROR* 



ADDRESS* 



LOGIC GROUND* 



*LOW LEVEL ACTIVE SIGNAL 
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Figure 17-4 M980 Configured as a Master Controller 
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SUMMARY OF OPERATION 

The Master Controller sends a Start Address and an 
End Address to the Slave Unit to define the field size for 
the M980 Buffer memory. When address field definition 
is completed, the Master Controller selects either the 
Write or Read Mode and initiates the data transfer 
between the M980 Buffer and the remote computer. 
Eight bits of data are transferred for each address loca- 
tion. 

When the complete field of data has been trans- 
ferred, the M980 Slave Unit resets to the address field 
definition for the next operation. The M980 Master Con- 
troller returns to select another format or repeat the 
same format. 

Address Field Definition 

The address field of the M980 Buffer must be 
defined with a Start Address and an End Address, by 
the Master Controller for each operation. The address 
field is sent as eight hexadecimal characters, in which 
each hex character represents four bits of the binary 
address. In the 8-bit character sent to the M980 for field 
definition, the low-order 4 bits contain the hex address 
character (see Figure 1 7-5). 



M980/M900B Recognition Code ("OA") 

The M980 Slave Unit places an "OA" (binary 0000 
1 01 0) on the read data lines to signify that this unit is a 
981 4 option, as opposed to a 91 1 4 option used on the 
M900B programmer. 

The "OA" occurs just before Address goes low and 
remains during the address portion of the operation. 

The M980 requires eight characters to define the 
address field, whereas the M900B only requires six 
characters. The "OA" recognition code allows the Mas- 
ter Controller to identify which model is connected. The 
recognition code can be ignored if M900B compatibility 
does not matter. 

9814-00 Operating Procedure 
(M980 Slave Unit) 

Connect the Master Controller to the M980 via the 
parallel interface connector. Depress Key 4 on the 
M980 keyboard. The M980 display shows "9814-00." 
Ensure that the Master Controller is conditioned to hold 
the INTERLOCK signal low. Depress the ENTER key. 
The display shows "A 00 AAA." If the interface connec- 
tion is unsuccessful, the display shows "E5" to indicate 
Not Ready and you must verify that the Master Con- 
troller is holding the INTERLOCK low. The left-most 
display "A" indicates that the interface is looking for the 
controller to send a 4-digit Start Address, followed by a 
4-digit End Address; this defines the Buffer address 
range to be operated on. 



PARALLEL I/O 
WRITE DATA SIGNALS 
FOR ADDRESS FIELD DEFINITION 
AND DATA TO BE PROGRAMMED 
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WRITE DATA 8* 
WRITE DATA 7* 
WRITE DATA 6* 
WRITE DATA 5* 
WR'TE DATA 4* 
WRITE DATA 3* 
WRITE DATA 2* 
WRITE DATA 1* 
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NOT USED 
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I 



8-BIT 
' PROM 
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H HIGH LEVEL TTL SIGNAL 
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MSB MOST SIGNIFICANT (DATA) BIT 
LSB - LEAST SIGNIFICANT (DATA' BIT 



Figure 17-5. Data Signals for Address Definition 
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The Master Controller selects either the Read Mode 
to read data from the Buffer, or the Write Mode to send 
data to the Buffer. 

The display on the Slave M980 shows "1 00 AAA" 
to indicate that it is inputting data to the Buffer in the 
Write Mode. Theflisplay shows "0 00 AAA"lu indicate 
that it is outputting data from the Buffer in the Read 
Mode. When the operation is completed, the display 
shows "1 00 F" for Write Mode Finished and "0 00 F" 
for Read Mode Finished. 

After the M980 Slave has recognized the interface, 
by raising INTERLOCK the M980 displays "A 00 E5" to 
indicate Not Ready. By lowering INTERLOCK, the 
M980 returns to the address field definition phase of the 
operation and displays "A 00 AAA." Waveform dia- 
grams and flow charts for the Controller are shown on 
the following pages (see Figures 1 7-8 through 1 7-1 3). 

9814-01 and 9814-02 Operating Procedure 
(M980 Master Controller) 

Connect the Slave Unit to the M980 via the parallel 
interface connector. Depress Key 4 on the Master key- 
board. The M908 display shows "9814 00." Key in the 
"01 " format for sending to the Slave Unit, or "02" format 
for receiving from the Slave Unit. Depress ENTER. At 
this point, the M980 Master Controller activates the 
INTERLOCK line. The M980 display shows the First 
and Last Addresses of the RAM Buffer. The desired 
Start and End Address of the field to be transferred can 
now be entered from the M980 keyboard. Depress 
ENTER to accept the address field. The display shows 
"A XX AAA," where "XX" is format "01" or "02." If the 
Slave Unit is ready, the display shows "0 01 AAA" for 
data output to the Slave, and "1 02 AAA" for data input 
from the Slave. 

When the operation is completed, the display shows 
"0 01 F" for Write Mode Finished, and '1 02 F" for Read 
Mode Finished. 

The M980 Master Controller releases the INTER- 
LOCK after each operation. 



9814—00 M980 Slave Unit Displays Messages 



981 4 


00 


Slave Unit selected. 


00 


E5 


Slave Unit finds INTERLOCK not ready. 


A Ofr 


E5 


ncscicoi wjjuui i. 

Slave Unit -reset by 4NTEFILOGK. 






Normal waiting state. 






Slave Unit waiting for INTERLOCK. 


A 00 


AAA 


Slave Unit ready to receive address 






from Master Controller. 


1 00 


AAA 


Slave Unit receiving data. 


0 00 


AAA 


Slave Unit sending data. 


A 00 


E3 


Mode line error during address field 






definition. Reselect option. 



9814—01 M980 Master Controller 
Display Messages (Write) 


9814 


01 


Master Controller Selected (Write). 


A 01 


AAA 


Master Controller waiting for Slave Unit 






to accept address. 


A 01 


E3 


Master Controller senses incorrect 






Address or Error line from Slave Unit. 


0 01 


AAA 


Master Controller sending data. 


0 01 


F 


Write operation completed. 


0 01 


E1 


Master Controller senses Error line 






during data transfer. 



9814—02 M980 Master Controller 
Display Messages (Read) 


9814 


02 


Master Controller Selected (Read). 


A 02 


AAA 


Master Controller waiting for Slave Unit 






to accept address. 


A 02 


E3 


Master Controller senses incorrect 






address or Error line from Slave Unit. 


1 02 


AAA 


Master Controller receiving data. 


1 02 


F 


Read operation completed. 


1 02 


E1 


Master Controller senses error line 






during data transfer. 
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9814 INTERFACING 

The 981 4 interface is a TTL signal compatible inter- 
face as defined in the connector tables of Figures 1 7-6 
and 1 7-7. You must choose the correct cable connec- 
tion, depending on whether the unit is to be a Master 
Controller or a Slave Unit. 

You can make two M980s talk to each other using a 
cross-wired cable with each end appropriately wired. 
With a cross-wired cable, either of the M980s may take 
the role of Master Controller. Do not connect a straight- 
wired cable between two M980s, since it may damage 
the interface circuitry. 

We have included signal definitions, timing dia- 
grams, and flow-charts to assist you in designing the 
remote interface (see Figures 17-6 through 17-13). 
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INPUTS (active low level logic, 1 TTL load) INPUTS (active low level logic, 1 TTL load) 



PIN 


SIGNAL 


INPUT PORT 
ADDRESS 


COMMENT 


i 

l PIN 


SIGNAL 


INPUT PORT 
ADDRESS 


1 

COMMENT 


8 


WRITE DATA 8* 


IN 2-8 


MSB 


8 


READ DATA 8* 


IN 2-8 


MSB 


L -6 


WRITE DATA 7* 


IN 2-4 






6 


READ DATA 7* 


IN 2-4 






13 


WRITE DATA 6* 


IN 2-2 






13 


READ DATA 6* 


IN 2-2 






10 


WRITE DATA 5* 


IN 2-1 






! 10 


READ DATA 5* 


IN 2-1 




! 


9 


WRITE DATA 4* 


IN 3-8 






9 


READ DATA 4* 


IN 3-8 






7 


WRITE DATA 3* 


IN 3-4 






7 


READ DATA 3* 


IN 3-4 






12 


WRITE DATA 2* 


IN 3-2 








12 


READ DATA 2* 


IN 3-2 




j 


11 


WRITE DATA 1* 


IN 3-1 


LSB 




11 


READ DATA 1 * 


IN 3-1 


LSB 


2 


TRANSFER* 


IN 4-8 








2 


ADDRESS* 


IN 4-8 






3 


MODE* 


IN 4-4 






3 


ERROR* 


IN 4-4 






5 


INTERLOCK* 


IN 4-1 






i 5 


RESPONSE* 


IN 4-1 






OUTPUTS (active low level logic, 






OUTPUTS (active low level logic, 






10 TTL load drive) 








10 TTL load drive) 








PIN 


SIGNAL 


INPUT PORT 
ADDRESS 


COMMENT 




PIN 


SIGNAL 


INPUT PORT 
ADDRESS 


COMMENT 


22 


READ DATA 8* 


OUT 4-8 


MSB 




22 


WRITE DATA 8* 


OUT 4-8 


M 


SB 


21 


READ DATA 7* 


OUT 4-4 






I 21 


WRITE DATA 7* 


OUT 4-4 






24 


READ DATA 6* 


OUT 4-2 






24 


WRITE DATA 6* 


OUT 4-2 




! 


23 
18 


READ DATA 5* 
READ DATA 4* 


OUT 4-1 
OUT 5-8 






23 
1 18 


WRITE DATA 5* 
WRITE DATA 4" 


OUT 4-1 
OUT 5-8 






17 


READ DATA 3* 


OUT 5-4 






17 


WRITE DATA 3* 


OUT 5-4 






20 


READ DATA 2* 


OUT 5-2 






I 

' 20 


WRITE DATA 2* 


OUT 5-2 






19 


READ DATA 1* 


OUT 5-1 


, LSB 


, 19 


WRITE DATA 1* 


OUT 5-1 


LSB 


15 


ADDRESS* 


OUT 6-8 








TRANSFER- 


OUT 6-8 






i 14 


ERROR* 


OUT 6-4 






14 


MODE" 


OUT 6-4 






16 


' RESPONSE- 


OUT 6-1 


i 




16 


INTERLOCK* 


OUT 6-1 






POWER OUTPUTS 








POWER OUTPUTS 








PIN 


SIGNAL 


| COMMENT 


I 


PIN 


SIGNAL 


COMMENT 


1 


! +5 volts 


No connection 






1 


+5 volts 


No connection 






25 


LOGIC GROUND 


Connect for reference only 


25 


LOGIC GROUND 


Connect for reference only 

i 


4 


-12 volts 


i No connection 






4 


-12 volts 


No connection 







* low level active indicator 'low level active indicator 



Figure 17-6. Connector Interface Pin List Figure 17-7. Connector Interface Pin List 

for M980 Slave Unit for M980 Master Controller 
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SIGNAL DEFINITIONS 

INTERLOCK is a signal line from the Master Con- 
troller that causes the Slave Unit to recognize the 
Remote interface. The Master Controller acquires con- 
trol of the Slave Unit by holding INTERLOCK low, and it 
can then use the INTERLOCK to reset the Slave Unit to 
the address field definition phase of the operation if any 
error is detected. 

MODE is a signal line from the Master Controller 
that indicates to the Slave Unit the direction of data 
transfer. It must be held low during Address field defini- 
tion and in the Write Mode, and it must be held high in 
the Read Mode of operation. 

TRANSFER is a signal line from the Master Con- 
troller which indicates to the Slave Unit that the Remote 
Controller is ready to effect a data transfer either to or 
from the Slave Unit, as indicated by the Mode line. The 
TRANSFER line must not change from high to low 
unless RESPONSE is high; it should be held low until 
the Master Controller detects a low RESPONSE signal. 
If the Master Controller is sending data to the Slave 
Unit, the WRITE DATA lines must be stable before 
TRANSFER occurs. If data is being requested by the 
Master Controller, the READ DATA lines should be 
read after the RESPONSE signal goes low and before 
TRANSFER is removed (high signal). 

RESPONSE is a signal sent by the Slave Unit as a 
response to the TRANSFER line. During address field 
definition, it indicates that the address character has 
been accepted. RESPONSE remains low until the last 
address character has been accepted. In the Write 
Mode, RESPONSE indicates that data has been accep- 
ted and stored by the Slave Unit. In the Read Mode, 
RESPONSE indicates that data is available on the 
READ DATA lines. 



ADDRESS is a signal sent by the Slave Unit to indi- 
cate that address field definition is required. It occurs in 
response to detection of the INTERLOCK signal, when- 
ever the 9814 is selected. ADDRESS remains active 
until all field definition characters have been trans- 
ferred to the Slave Unit. It terminates prematurely if the 
MODE line is in the incorrect state (high). 

ERROR is a signal sent by the Slave Unit to indicate 
an error condition. ERROR occurs in combination with 
RESPONSE and ADDRESS to indicate Error Mode dur- 
ing address field definition. It may also occur in combi- 
nation with RESPONSE, to indicate error during data 
transfer. 

WRITE DATA consists of eight data lines from the 
Master Controller for transferring address information 
and data information to the Slave Unit. Address infor- 
mation is sent as a series of hex characters. The low- 
order data lines send the hex address characters. Data 
to be written is sent as binary data. All 8 data lines are 
used for 8-bit words and the low-order four lines are 
used for 4-bit data. The most significant character is 
sent first, when defining the address. 

READ DATA consists of eight data lines to the Mas- 
ter Controller for transferring data from the Slave Unit. 
Data is sent as binary data. All eight lines are used for 
8-bit words and the low-order four lines are used for 
4-bit data. 
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Figure 17-8. Data Transfer Waveforms 
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The following flow diagrams represent the required 
sequence a remote controller must use for Read and 
Write operations. Note: All signals are low-level active 
TTL signals. 



^ START ^ 



SET 

INTERLOCK AND 
MODE ACTIVE 




NOTE: DEPRESS RESET. KEY 4. 
OBSERVE 9814-00 PIN DISPLAY. 
DEPRESS ENTER. 



Figure 17-9. Initialization 
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TRANSFER 
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Figure 17-11. Address Definition 



Figure 17-10. Mode Select 
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Figure 17-13. Write 



Figure 17-12. Read 
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PIN114 (PARALLEL INTERFACE OPTION) 
APPLICATIONS NOTE 

Description 

The PIN114 supplies an 8-bit parallel interface 
between STD BUS Systems and Pro-Log's M980 PROM 
Programmer. The PIN11 4 provides the hardware inter- 
face that allows a bidirectional transfer of data fields 
between the user's STD BUS System and the PROM 
Programmer. Data transfer is asynchronously controlled 
through handshake lines. 



The PIN114 is immediately operational when inter- 
connected to the STD BUS Prototyping Systems. Soft- 
ware to implement the interface is resident within the 
Prototyping System Monitor Program and PROM Pro- 
grammer. A listing of this software is also shipped with 
the PIN114. 

The PIN114 consists of 3 separate Pro-Log pro- 
ducts: the 7507 I/O Card, RC50-6 Ribbon Cable, and 
71 40 Parallel Interface Adapter (see Figures 1 7-1 4, 1 7- 
15 and 17-1 6). 





Figure 17-14. PIN 114 Parallel Interface System 
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Figure 17-15. PIN 114 Connected 
to a Pro-Log PROM Programmer 
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Figure 17-16. PIN 114 System Interconnect 
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7140 Parallel Interface Adapter 

The 7140 Adapter simpiy connects the proper sig- 
nal lines from the RC50-6 cable to the proper pins on 
the programmer's 25-Pin D Connector (see Figure 17- 
15). 

7507 I/O Card 

The 7507 is an STD BUS card which is used in the 
PIN114 as the STD BUS interface (see Figure 17-15). 
For information on installation and specifications of the 
7507 card, see Section 2 of the 7507 User's Manual. 

RC50-6 Ribbon Cable 

The RC50-6 is a six-foot-long ribbon cable with a 
50-pin edge connector at each end (see Figure 1 7-1 5). 
This cable is used to connect the 7507 card, at the STD 
BUS, to the 71 40 adapter at the PROM programmer. Six 
keys are included with RC50-6 Ribbon Cable. These 
keys are inserted into one of the slots on the face of the 
connector and the tab is then broken off. After the tab 
has been removed, the key should be glued into the slot 
if it does not fit securely. 

Both the 7507 card and the 71 40 adapter have key 
slots.These key slots are located between fingers 24 
and 26 of both the 7507 and 7140. Using the RC50-6 
polarizing keys insures connectors being inserted cor- 
rectly. Figure 17-17 shows installation of the RC50-6 
polarizing keys. 
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PORT 52 1 — 


READ DATA 






D7 


D6 


D5 


D4 


D3 


D2 


D1 


DO 



Bit 7 



BitO 



BIT 


SOURCE 


LOGIC STATE 3 


I 


STD BUS System 


1 HNTERLOCK* Active (low voltage) 
0HNTERLOCK* Inactive (high voltage) 


M 


STD BUS System 


1 =MODE* Active (low voltage) 
OMODE* Inactive (high voltage) 


T 


STD BUS System 


1 =TRANSFER* Active (low voltage) 
0=TRANSFER* Inactive (high voltage) 


PWR 


Programmer 


1 =Programmer power on 

0=Programmer power off , 


A 


Programmer 


1 =ADDRESS* Active (low voltage) 
0=ADDRESS* Inactive (high voltage) 
(ADDRESS* Inactive means data is present) 


E 


Programmer 


1 =ERROR* Active (low voltage) 
0=ERROR* Inactive (high voltage) 


R 


Programmer 


1 =RESPONSE* Active (low voltage) 
0=RESPONSE* Inactive (high voltage) 



RC50-6 KEY 
BREAK OFF HERE 



'The 7507 is mapped to address 50-52 when shipped. 
2 Don't care 

'Handshake lines are active low electrically, active high on the STD Data Bus 
or the processor's accumulator. 
*Low Level Active 

Figure 17-18. PIN 114 Bit and Port Assignments 
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Figure 17-17. RC50-6 Keying 



PIN114 Bit and Port Assignments 

The PIN1 1 4 uses the 7507 I /O card for all communi- 
cations with the STD BUS System. Figure 1 7-1 8 is a bit 
map which shows the bit and port assignments for 
each of the interface signals. 



NOTE 

When not used for the PROM programmer inter- 
face, the 7507 and RC50-6 can be used as an 
industrial I/O interface to OPTO-22, or equivalent 
module mounting racks, or as a general purpose 
TTL I/O card with 24 bit-programmable bidi- 
rectional lines. 
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SECTION 18 
Communication Interface 

9818RS-232-C Communication 
Interface (General) 



FUNCTIONAL DESCRIPTION 

The M980 uses the M304 adapter (See Figure 1 8-1 ) 
as an RS-232-C interface between the programmer 
and a terminal and/or a modem. In the M304, a 25-pin 
D-type male connector for the terminal and a 25-pin 
D-type female connector for the modem permit simul- 
taneous communication between the M980 and both 
connectors. 

FEATURES 

• Switch-selectable baud rate from 50 to 9600 

• Program Buffer from terminal and/or modem 

• Remote control programming of devices from ter- 
minal and/or computer 

• List buffer to terminal and/or computer 

• Selectable formats 




Figure 18-1. M304 RS-232-C Communications Adapter 



The communications interface consists of three 
functional elements: the Control Program located in the 
M980; the M304 adapter (see pages 1 8-47 through 1 8- 
50 for mechanical and electrical specifications) which 
plugs into the interface connector on the M980; and the 
RAM Buffer located in the M980. The M304 adapter 
interfaces the TTL level ports of the M980 with the 
RS-232-C type levels of a terminal/computer and/or 
modem/computer. Along with signal-level conversion, 
the M304 adapter provides switching capabilities for 
baud-rate selection, and for switching the modem 
and/or M980 On-Line or Off-Line. All data transfers are 
between the remote unit and the M980 RAM Buffer. 
Remote control commands are available to duplicate 
the RAM Buffer data into a device. All data transfers are 
in Half-Duplex. All data characters sent to or from the 
M980 are ASCII coded hexadecimal characters (0 
through 9 and A through F) which are a subset of the 
larger ASCII character set. The M980 takes 4 bits of 
hexadecimal data and converts it into a ASCII coded 
character (8 serial bits) for transmission to the remote 
unit. See the ASCII Code Assignments (Figure 18-4) 
and the inside back cover of this manual. 



M304 PANEL DESCRIPTION 

ON— LINE/OFF-LINE Switch (S1) 

This switch controls the Data Terminal Ready (DTR) 
line from the terminal connector, the Clear-to-Send 
(CTS) line from the modem connector, and data flow 
from the terminal and modem to the M980 inputs. 

In the On-Line position, data is connected from the 
terminal connector to the input of the M980. In this 
position the DTR and/or CTS lines are wire OR'd and 
connected to the M980 inputs for On-Line recognition 
of the remote unit. 
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In the Off-Line position, the DTR line from the ter- 
minal connector and the CTS line from the modem 
connector are not connected to the M980 inputs and 
the interface will not be recognized. In this position the 
Transmit Data (TD) and Receive Data (RD) lines are 
also disconnected from the M980 inputs. 

BAUD-RATE SELECTOR Switch (S2) 

The baud-rate selector switch is a 1 6-position rotary 
switch, recessed behind the panel on the M304 adap- 
ter, and requires a screwdriver to rotate it. As the switch 
rotates, a Hex-coded number appears in the window 
just above the screwdriver slot. Refer to the table below 
for baud-rate versus position. 

t — N 

NOTE 

Some formats will not operate at 9600 baud. 



Baud Rate Selection 



POSITION 
(S2) 


D 


C 


0 ! B 

! 


1 


A 


2 


BAUD 
RATE 


50 


75 


110* 134.5 


150* 


200 


300* 


POSITION 
(S2) 


9 


4 


5 


8 


3 


6 


7 


BAUD 
RATE 


600 


1200 


1800 


2400 


2400* 


4800 


9600 



*These positions cause the software to insert a 200-ms delay (in List Mode) 
after appropriate carriage returns and line feeds to accommodate mechani- 
cal terminals. 



MODEM ON/OFF Switch (S3) 

This switch controls data flow to and from the 
modem connector. In the OFF position, the modem 
computer is isolated from the data path between the 
terminal and the M980. However, since modem control 
lines are unaffected by S3, the modem can remain 
active. 



DTE/DCE Operation and Connection 

The combination of the M304 adapter, the M980 
interface software, and the RAM Buffer, turns the M980 
into either DTE (Data Terminal Equipment) or DCE 
(Data Communications Equipment). The terminal con- 
nector looks like a DCE and the modem connector 
looks like a DTE. When both DTE and DCE are con- 
nected, the M980 is transparent. The M980 monitors 
both TD (Transmitted Data) and RD (Receive Data) for 
valid data. These two lines are OR'd together to form 
the M980s receive data line. Therefore, only one piece 
of equipment may be sending data at any given time for 
the M980 to correctly recognize it as valid data. The 
M980 also transmits data on both TD (towards the 
modem) and RD (towards the terminal) and when the 
M980 transmits, neither DTE or DCE can transmit at the 
same time. All data transmissions are in half-duplex. 
Some DTE and DCE require DTR (Data Terminal 
Ready) or CTS (Clear to Send) in order to operate. The 
M304 adapter provides these signals if needed. How- 
ever, the M980 must see either DTR or CTS to recog- 
nize a valid connection. Where the user's equipment 
does not or cannot provide these signals, a jumper 
scheme is shown in Figure 18-3 (Simple Hook-Up for 
DTE and DCE). 

The simplified logic diagram (Figure 18-2) shows 
the M304 adapter and how the interconnecting signals 
are used. The pins not shown are as follows: pin 7 is 
chassis-ground; pins 9 through 19, and 11 through 25 
are connected directly across from the terminal con- 
nector to the modem connector; pins 6 and 8 are pulled 
up to +Vcc on the terminal connector and are floating 
on the modem connector; pin 4 is pulled up to +Vcc on 
the modem connector and is floating on the terminal 
connector. 
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Figure 18-2. M304 Signal Paths 
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SIMPLE HOOK-UP FOR DTE AND DCE 

Some DTE (Data Terminal Equipment) and DCE 
(Data Communications Equipment) can't provide the 
signals DTR or CTS needed by the M980 to recognize 
that a connection has been made. DTR and/or CTS 
must be pulled high (active) for the M980 to recognize 
it. Figure 1 8-3 shows how to connect these to the M304 
Adapter. 

Example 1: This example shows a DCE (modem) 
that cannot source CTS. CTS must be pulled high 
(active) so that the M304 adapter recognizes it. 

Example 2: This example shows a DTE (terminal) 
that cannot source DTR. DTR must be pulled high 
(active) so that the M304 adapter recognizes it. 



CHARACTER STRUCTURE 

Aii characters sent to and from the M980 RAM 
Buffer via the RS-232-C adapter are ASCII Coded 
characters (see Figure 18-4). Each character contains 
8 bits consisting of 7 data bits and a parity bit. Parity is 
set to be EVEN when ASCII characters are sent by the 
M980 and can be ODD or EVEN when being received 
by the M980. One stop and start bit are sent by the 
M980 for each character and more than one stop char- 
acter may be received by the M980. All data and 
address characters must be ASCII coded, Hexidecimal 
characters. Data characters A through F are upper 
case letters. See example below. To modify the charac- 
ter structure see pages 1 8-48. 

Example: 

BINARY HEXIDECIMAL ASCII 
DATA EQUIV. EQUIV. 

(Memory) (Displayed) (Serial Communications) 
10110010 B2 01000010 10110010 

(B) (2) 

11111110 FE 11000110 11000101 

(F) (E) 



EXAMPLE 2 




TD 



RD 



DTR 



GND 



CD 



INSTALL JUMPER 



J2 
DB25S 



> 2 
>3 

>20 

>8 
>7 



M304 
ADAPTER 



TERMINAL 



J3 
DB25P 



MODEM 







2> 


>• 


3> 


> 


5> 


> 


4> 


> 


7> 





TD 



RD 



CTS 



RTS 



GND 



INSTALL JUMPER 



EXAMPLE 1 




Figure 18-3. Hook-Up for DTE and DCE 
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MSD 


D = 1 


8 


9 


A ! 


B 


C ! 


D 


E ! 


F I 


' HEX 






D=0 


0 


1 


2 


3 

1- 


4 1 


5 


6 

i 1 — 


7 

I 










b8 


D 


D ! 


D 


p 


P i 


p 


P 


P : 


i 




RIT9 




b7 


o 


o 


0 


: r 

0 ! 


1 


1 


1 


1 


: 








b6 


0 


o 


1 


1 


0 


0 


1 


1 " 


i LSD 


b4 


! 

b3 , 

i 


b2 


""N.bS 
bfN^ 


0 ' 


1 


0 


1 


0 


1 


0 


1 ! 


U 


n 
u 


n 


o 


o 


NUL 


DLE 


SP 


0 


@ 


P 


( 


P 


i 

I 


o 

u 


o 


o 


1 


SOH 


DCI 


! 


1 


A 


Q 


a 


°1 i 


' o 


n 

U 




1 


o 


STX 


DC2 




2 


B 


R 


b 


r 


1 o 
o 


n 
u 


' r 

n 
u 


1 


1 


ETX 


DC3 


# i 


3 


C 


S 


c 


s I 


i A 
1 4 


n 
u 


1 


o 


o 


EOT~l 


DC4 1 


$ , 


4 


D ! 


T 


' d 


t 

l 


c 

I => 


0 


1 


0 


1 


ENQ , 


NAK ! 


% 


5 


E 


U 


e 


u ! 


, § 


0 


1 : 


1 




ACK ' 


SYN 


& 


6 

1- 


F ! 


V 


1 f , 


V 


7 


0 


1 


1 


1 


BEL ; 


ETB 


' ! 


7 


G 


w 


g i 


w 


8 




0 ' 


0 


0 


BS 


CAN 


( ! 


8 


H 


X 


h 

1 


X 


' 9 




I o 


0 


i 1 


HT 


EM 


) 


9 1 


I 


Y 


i 


y 


, A 




0 


1 


' 0 


r 

LF 


SUB 


* 




J 


z 


i j 


z 


, B 






1 


1 


VT 


ESC 1 


+ 


» 


K 


[ 


! k 


{ 






1 


0 


0 


FF 


FS 


J ! 


< 


L 


\ 


l 


I 




110 1 


CR 


GS I 


! 


_ — i 


M 


] 


, m 


} 




1 1 


1 


! 0 


SO 


RS 


■ 


> 


N 




n 




F 


1 1 


1 . 1 


SI 


US : 


/ 


? 


0 




! 0 


DEL 



CONTROL CHARACTERS 



NUL 


Null 


FF 


Form Feed 


CAN 


Cancel I 


SOH 


Start of Heading 


CR 


Carriage Return 


EM 


End of Medium \ 


STX 


Start of Text 


SO 


Shift Out 


SUB 


Substitute 


ETX 


End of Text 


SI 


Shift In 


ESC 


Escape 


EOT 


End of Transmission 


DLE 


Data Link Escape 


FS 


File Separator 


ENQ 


Enquiry 


DC1 


Device Control *1 


GS 


Group Separator 


ACK 


Acknowledge 


DC2 


Device Control 2 


RS 


Record Separator 


BEL 


Bell (audible or attention signal) 


DC3 


Device Control 3 


US 


Unit Separator 


BS 


Backspace 


DC4 


Device Control 4 (Stop) 


DEL 


Delete 


HT 


Horizontal Tabulation (punched card skip) 


NAK 


Negative Acknowledge 






LF 


Line Feed 


SYN 


Synchronous Idle 






VT 


Vertical Tabulation 


ETB 


End of Transmission Block 





J 



Figure 18-4. ASCII Code Assignments 
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HOW TO SELECT THE COMMUNICATIONS 
INTERFACE AND FORMATS 

The following description shows how to select the 
RS-232-C interface and formats. For detailed informa- 
tion on each format, see the format descriptions on the 
following pages. 

This sequence also allows the substitution of a 
Default Address for the First Address received or listed 
in any industrial format, i.e., INTEL. The Address Offset 
is automatically determined by the M980 and is sub- 
tracted from, or added to, all Data Record addresses in 
the Receive and List modes until the M980 is reset and 
a new Default Address is selected. 

Operation 

1 . Install the M304 adapter on the M980 (power must 
be OFF), using RC-1 8 cable or equivalent. Connect 
to system via M304 terminal or modem connector, 
whichever is appropriate. Turn the M304 on-line 
switch ON and modem ON if attached. Select the 
switches as shown. 



MFG 
MODE 



AUDIO MASTER BUFFER COPY 





Select a new format number by using the hex key 
pad. Intel format 981 8-1 0 is shown. Note: If an "E5" 
is displayed, check that the CTS and/or DTR lines 
are in the active (high) state. If no Address Offset is 
required, go to step #7. 



00EB 



□EEL 
EEEE 



9818 Interface 



Intel Format 



5. Depress the EDIT key to accept the selected for- 
mat. The display shows all "O's" to indicate the 
Default Offset Address (see Page 18-8). 





/ 




EDIT 




AUTO 




/ 


\ 



Default Offset Address 

6. If a different Offset Start Address is desired, use the 
hex key pad to enter this address. The example 
shown uses address "01 00" as the Offset Address 
(See Page 18-8). 



2. Turn M980 power ON, Depress RESET. The 8 hex 
displays are blank. 



RESET 



3. Depress key 8 to select the 981 8 RS-232-C option. 
Display shows "981 8 01 " as a Default format. 



0E00 



HE0H 



□ 



EEEEj 



9818 Interface 



Default Format 



0000 
EIB0E 



0 



o 1 



New Offset Address 



7. Depress ENTER. If a Default Offset Address was 
selected it is now accepted. The selected format is 
now active for downloading (receiving) or remotely 
uploading (listing) the M980 Buffer data. See the 
specific format description for proper data transfer 
sequence. 



Intel Format 



Active 
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To initiate a data upload (list) from the M980 Key- 
board, depress ENTER. The First and Last Addresses 
or the previously selected Start and End Addresses 
(step 9) of the M980 RAM Buffer are displayed.Jhe 
example shown is from reset, and with a 1 6K RAM 
Buffer installed. 





First Address 



Last Address 



9. To upload a limited address field, key in new Start 
and End Addresses, using the Hex keys. 



SEBE 
□EBB 
EEEE 




Start Address 



End Address 



10. 



Depress ENTER. The data located between the 
previously displayed addresses are uploaded to 
the remote source in the selected format. A "0" is 
displayed in the left-most display. 



Summary of How to Select the Communi- 
cations Interface and Formats 

1. Install and connect the RS-232-C adapter and 
cable connections. Select switches MFG (OFF), 
AUDIO (OPTIONAL), MASTER (OF F), BU FFER 
(ON), COPY (OFF). 

2. Turn Power ON. Displays are blank. 

3. Depress key 8. "981 8 01 " is displayed. 

4. Select the desired format by using the Hex Key- 
board. 

5. Optional. Depress EDIT key. "0000" is displayed. 

6. Optional. Key in new address for default start 
address. 

7. Depress ENTER. The format number selected is 
displayed with "AAA." The M980 is now ready to 
receive data in this format. 

To initiate a data output from the M980 Keyboard 
perform the following in addition to steps 1 thru 7. 

8. Depress ENTER. The full address field of the RAM 
Buffer is displayed. 

9. Key in the starting and ending address field of the 
RAM Buffer to be outputted. 

1 0. Depress ENTER. The display indicates "0 XX AAA" 
where XX $ format #. The data in the RAM Buffer is 
now outputted in the format selected. 



ENTER 



Output Intel Format 



Active 



1 1 . Any output of data is indicated by a "0" in the left- 
most display. Any input of data is indicated by a "1 " 
in the left-most display. Upon completion, the "0" 
or "1" is removed from the display. The format is 
now active again for downloading or uploading. 









\ 


/ 








\ 




/ 









Output Intel Format Active 









\ 


/ 














/ 









Input Intel Format Active 
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Downloading (Receiving) 

The Default Offset Address "0000," or the entered 
Offset Address (step 6), is compared to the First 
Incoming Address. If the Default Offset Address is 
smaller than the First Incoming Address, the difference 
(Offset) is subtracted from all incoming addresses. If 
the Offset Address is greater than the First Incoming 
Addresses, the difference (Offset) is added to all incom- 
ing addresses. The result of this addition or subtraction 
is then used as the Absolute Address of the RAM 
Buffer. 

EXAMPLE: Using the Intel format 9818-10, the 
Offset Address (step 6) is "0100." The incoming ad- 
dresses are between "E000" and "FFFF" (see Figure 
18-5). 

E000=First Address received. 
-01 00= Offset Address. 
DF00=Offset. 

E000=First Address received. 
-DF00 =Offset. 

0100=Absolute Address of RAM Buffer. 

FFF0=Last Address received. 
-DF00 =Offset. 

20F0=Absolute Address of RAM Buffer. 



(~ " ^ 

NOTE 

If an upload is performed after a download and 
before reset, the same address offset is used.This 
allows outgoing addresses to match incoming 
addresses without reinitializing an Offset Address. 
^ > 

Uploading (Listing) 

When uploading data from the M980 RAM Buffer, 
the Offset Address is compared to the RAM Buffer Start 
Address. If the Offset Address is smaller than the RAM 
Buffer Start Address, the difference (Offset) is sub- 
tracted from all outgoing addresses. If the Offset Ad- 
dress is greater than the RAM Buffer Start Address, the 
difference (Offset) is added to all outgoing addresses. 
The result of this subtraction or addition is then used as 
the Absolute Address to be sent. 

EXAMPLE: Using the Intel format 9818-10, the 
Offset Address (step 6) is "E000." The RAM Buffer Start 
and End Addresses (step 9) are "0100" and "20FF," 
respectively (see Figure 18-6). 

E000=Offset Address. 
-0100= First (Start) Addess of RAM Buffer, 
DF00=Offset. 

01 00=First Address of RAM Buffer to be sent. 
+DF00=Offset. 

E000=First Absolute Address sent. 



20F0=Last Address of RAM Buffer to be sent. 
+DF00 =Offset. 

FFF0=Last Absolute Address sent. 
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SYSTEM MEMORY 



0000 
2000 
3000 
4000 
6000 
8000 
A000 
C000 
FFFF 



M980 RECEIVES 
INCOMING ADDRESS 
AND SUBTRACTS 
ADDRESS OFFSET. 



RAM 
BUFFER 



0000 
0100 



2000 
20FF 



3FFF 



Figure 18-5. Address Offset Download 



SYSTEM MEMORY 
0000 



RAM 
BUFFER 



2000 
3000 
4000 
6000 
8000 
A000 
C000 
FFFF 



M980 SENDS OUTGOING 
ADDRESS, ADDING 
ADDRESS OFFSET. 



0000 
0100 



2000 
20FF 



3FFF 



9812M980-32 



Figure 18-6. Address Offset Upload 
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RS-232-C FORMAT DESCRIPTIONS 

Pro-Log formats allow several forms of listing and 
programming. All Pro-Log formats can be remotely 
selected when any of the Pro-Log formats are active. 
All Pro-Log formats, when selected remotely, have the 
following recognition format: When active, all Pro-Log 
formats sample the data lines TD and RD for an ASCII 
Hex character. When the first ASCII Hex character is 
found, it is accepted as the first character (digit) of the 
Start Address of the Buffer that is to be acted upon. The 
first eight ASCII Hex characters are accepted as the 
Start and End Addresses for the operation to be per- 
formed (this is based on a 64K address field). The first 
four characters are accepted as the Start Address, 
Most Significant Digit (MSD) first. The next four charac- 
ters are accepted as the End Address, MSD first*. The 
M980 then looks for a command character to deter- 
mine the type of operation to be performed. The pres- 
ent valid command characters are; "P," "L," "M," "S," 
"N," and "X." There is one format that cannot be con- 
trolled remotely. This format is the program CR/LF. In 
this format, the M980 sends a CR/LF and then looks for 
valid data to be loaded into the RAM Buffer (see the 
description on page 18-19). While downloading (pro- 
gramming) data into the RAM Buffer, a "1 " is displayed 
in the left-most display. While uploading (listing) data 
from the RAM Buffer a "0" is displayed in the left-most 
display. 



4-BIT DATA PROGRAMMING VIA RS-232-C 

Receiving 4-Bit Data from a Remote Source 

When receiving data via RS-232-C from a remote 
source, the M980 accepts one byte per location (2 
ASCII Hex Characters). The first ASCII Hex character 
sent will be placed into the most significant 4 bits of the 
RAM Buffer location. The second ASCII Hex character 
will be placed into the least significant 4 bits of the 
same RAM Buffer location. The first ASCII Hex charac- 
ter (most significant character for each RAM Buffer 
location) must be sent but is not used for 4 bit pro- 
gramming. 

Example 1: Programming 5 locations in a 256x4 
PROM via RS-232-C, Remote Control**, using pro-Log 
"P" Program format. 

Send the ASCII characters: 00000004 P 05 0C 02 
07 0E. These characters will be accepted. 

Send ASCII characters: QXDB0004. The M980 will 
program locations 00 through 04 in the PROM with the 
data characters: 5,C,2,7,E. The most significant charac- 
ters ("0's") sent are not used. 

*Any non-HEX character sent during the address definition will cause the 

M980 to abort to the beginning of the address definition. 
**See Page 18-33 for Remote Control description. 

Listing 4-Bit Data from the M980 RAM Buffer 
(4-Bit Personality Module installed in the 
M980) 

In the Pro-Log list formats, only the least significant 
4 bits from each RAM Buffer location are sent. 

Example 2: Using the data sent to the M980 in 
example 1 and the "L" List and "S" Scroll Formats. 

Send the ASCII characters; 00000004 L. The M980 
responds with: 5 C 2 7 E. 

Send the ASCII characters: 00000004 S. The M980 
responds with: 

01 23456789ABCDEF 
/0000 5 C 2 7 E 



18-11 



Pro- Log Format Descriptions 



KEY 
SELECT 



REMOTE 
CODE 



9818 RS-232-C 
PRO-LOG FORMAT DESCRIPTION 



9818-00 



M980 accepts ASCII hexadecimal characters as data to be written to the buffer. Each ASCII 
character represents 4 bits of data. Non-hexadecimal characters sent between characters 
are discarded. 



9818-01 



9818-02 



9818-03 



9818-04 



9818-05 



9818-06 



9818-10 



M 



9818-11 

9818-12 

9818-13 
9818-14 

9818-15 
9818-16 
9818-18 



M980 lists selected buffer field in ASCII hexadecimal characters formatted in 256-byte 
data blocks. Each data block is preceded by a header to separate columns, and each data 
line is preceded by the line starting address. Each line consists of 16 data bytes separated 
by spaces. Output operation halts after each block. A "SPACE" received via the interface 
or the ENTER key on the M980 causes the next block to be sent. Operation terminates 
when the end address is reached, when the M980 is reset, or when any character other 
than "SPACE" is received via the interface. 

M980 lists selected buffer field in ASCII hexadecimal characters formatted in 16-byte 
lines. Each line consists of 16 data bytes separated by spaces. Each line is followed by a 
carriage return and line feed. Output operation runs continuously until the end address is 
reached. 

M980 lists selected buffer field in ASCII hexadecimal characters formatted in 256-byte 
data blocks. Format and operation are identical to those of the 9818-01 , except that output 
operation does not stop with each block but runs until the end address is reached. 

M980 lists selected buffer field in ASCII hexadecimal characters. Data is output in a 
continuous stream, without any control characters, from the start address to the end 
address. 

M980 lists selected buffer field in ASCII hexadecimal characters formatted in 16-byte 
lines. Each line consists of 16 data bytes separated by spaces. Each line is followed by a 
carriage return and a line feed. M980 outputs one line each time an XON character is 
received. Operation terminates when the end address is received. 

M980 sends a carriage return to initiate data transfer and then waits to receive ASCII 
hexadecimal characters as data to be written to the buffer. 

INDUSTRY FORMATS 

Intel HEX basic — M980 sends or receives data in the Intel HEX block format, without any 
special control operations. This version is compatible with Intel HEX files based by systems 
other than MDS. For example, CPM-based systems can write UFN-HEX files to the M980 
buffer, via TYPE UFN.HEXtP, or read and write HEX files using the peripheral interchange 
program (PIP). 

Intel HEX with "ACK" or "NAK" response to checksum — M980 sends or receives data in 
the Intel HEX block format. In the receive mode, the M980 sends an "ACK" to acknowledge 
a correct checksum, and a "NAK" to acknowledge an incorrect checksum. This feature is 
intended to assist communication over a remote link, e.g., through a modem. 

Intel-Hex with "CONTROL Z" end-of-file terminator— M980 sends or receives data in the 
Intel HEX block format. In the local LIST operation, a "CONTROL Z" character is sent after 
the end-of-file record is sent; this is required by the Intel MDS to terminate the copy mode. 

Intel Extended (8086). 

TEK-HEX— can be used with the Tektronix 8001 
commands of RHEX and WHEX. 

Motorola S2 (68000). 

Motorola S1 

MOS Technology 



and 8002 systems via the built-in 
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"L" LIST 

The : 'L" List format was developed to output (list) 
data to terminals, printers, and other equipment. It was 
developed for Pro-Log PROM programmers and has 
beefl-a va i lab l e in a l l units with RS-23 P- C i nterfaces . I t is , 
a general-purpose format for listing data but has draw- 
backs when listing data fields over 256 bytes since 
there is no address indexing information. For listing 
large data fields, use "M" List or "S" Scroll which pro- 
duces a memory-mapped listing. 

When this format is selected via the control unit 
keyboard or the remote interface, the control unit out- 
puts RAM Buffer data in ASCII characters, MSD first 
(each ASCII HEX character sent represents 4 bits of an 
8-bit data byte), 1 6 bytes per line. A space (SP) charac- 
ter is sent after each data byte and a carriage return 
(CR), line feed (LF) is sent after receiving the "L" com- 
mand character and after each 16 bytes. A CR and LF 
are also sent after the last data byte sent. The list beg- 
ins with the selected start address and continues until 
the selected end address is reached. The spaces, car- 
riage returns, and line feeds are sent for structure and 
clarity only and are not printable. 



Local "L" List: 

Select Format 02 active using steps 1 through 7 on 
page 1 8-6. Depress ENTER. The start and end address 
limits of the control unit RAM Buffer will be displayed. 
Key in the start and end addresses of th e RAM Buffer 
data field to be listed. Depress ENTER, the operation 
commences as described. While uploading data, the 
control unit will display a "0" in the left-most display to 
indicate that the control unit is uploading (Output). 

Remote "L" List: 

Select Format 02 active using steps 1 through 7 on 
page 1 8-6. The format is now active to receive the list 
command. From the remote unit, send eight ASCII Hex 
characters for the Start and End addresses of the RAM 
Buffer field to be listed. Next, send an ASCII L (upper- 
case letter). The operation commences as described. 
While uploading data, the control unit will display a "0" 
in the left-most display to indicate that the control unit is 
uploading (Output). 

Example of Remote "L" List from a terminal: 

INPUT: 00000015 L 

OUTPUT: 00 01 02 03 04 05 06 07 08 09 OA 0B 0C 
0D 0E0F(CR,LF) 
10 11 12 13 14 15 (CR.LF) 
I (Cursor location after list is completed) 
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"M" LIST 

The "M" (Memory Mapped) List format was devel- 
oped to output to printers or CRTs. This format is par- 
ticularly helpful for making hard (paper) copies of pro- 
grams since its address indexing allows the reader to 
quickly find data anywhere in the listing. 

When this format is selected via the control unit 
keyboard or via remote interface, the control unit out- 
puts data in 256 byte blocks (one page). Each block of 
data is preceded by a header and each line of data is 
preceded by the starting address of the line. Each line 
of data consists of 16 data bytes (each ASCII coded 
hexadecimal character sent represents 4 bits of an 8- 
bit data byte) separated by spaces and followed by a 
carriage return (CR) and line feed (LF). After each 
block of data is sent, several line feeds are sent to 
separate the blocks. The list begins with the selected 
start address and continues until the selected end 
address is reached. The start address's LSD is always 
rounded off to 0 so the list will commence at the begin- 
ning of a line. 



Local "M" List: 

Select Format 03 active using steps 1 through 7 on 
page 1 8-6. Depress ENTER. The start and end address 
limits of the control unit RAM Buffer will be displayed. 
Key in the start and end addresses of the RAM Buffer 
data field to be listed. While uploading data, the control 
unit will display a "0" in the left-most display to indicate 
that the control unit is uploading (Output). 

Remote "M" List: 

Select Format 03 active using steps 1 through 7 on 
page 1 8-6. The format is now active to receive the list 
command. From the remote unit, send eight ASCII 
coded hexadecimal characters for the Start and End 
addresses of the RAM Buffer field to be listed. Next, 
send an ASCII M (upper-case letter). The operation 
commences as described. While uploading data, the 
control unit will display a "0" in the left-most display to 
indicate that the control unit is uploading (Output). 



Example of Remote "M" List; 
INPUT: 00E501F8M 

OUTPUT: 01 23456789ABCDEF (CR,LF,LF) 

/00E0 E0 E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF (CR.LF) 

OUTPUT: /00F0 F0 F1 F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF (CR.LF) 



/01 DO DO D1 D2 D3 D4 D5 D6 D7 D8 D9 DA DB DC DD DE DF (CR.LF) 

01 23456789ABCDEF (CR,LF,LF) 

/00E0 E0 E1 E2 E3 E4 E5 E6 E7 E8 E9 EA EB EC ED EE EF (CR.LF) 

/01 F0 F0 F1 F2 F3 F4 F5 F6 F7 F8 (CR.LF) 
| (Cursor location after list is completed) 
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"S" SCROLL 

The "S" Scroll format was developed to output data 
to terminals in a Memory Mapped structure. Since a 
terminal screen cannot display an entire program, only 
one page (256 bytes) of data is sent to the terminal at 
a time. When the control unit receives a space (SP) 
character or the ENTER key is depressed on the M980, 
another page of data will be sent. The format structure 
is the same as "M" List. 

When this format is selected via the control unit 
keyboard or the remote interface, the control unit out- 
puts data in 256 byte blocks (one page). Each block of 
data is preceded by a header and each line of data is 
preceded by the starting address of the line. Each line 
of data consists of 16 data bytes (each ASCII coded 
hexadecimal character sent represents 4 bits of an 8- 
bit data byte), separated by spaces and followed by a 
carriage return (CR) and line feed (LF). After each 
block of data is sent, the control unit waits to receive a 
space (SP) character from the terminal. Upon receipt of 
the space from the terminal, the control unit responds 
by sending the next sequential block of data. An "S" 
Scroll list begins with the selected start address and 
continues until the selected end address is reached. 



Local "S" List: 

Select Format 01 active using steps 1 through 7 on 
page 1 8-6. Depress ENTER. The start and end address 
limits of the control unit RAM Buffer will be displayed. 
Key in the start and end addresses of the RAM Buffer 
data field to be listed. Depress ENTER. The operation 
commences as described. While uploading data, the 
control unit will display a "0" in the left-most display to 
indicate that the control unit is uploading (Output). 

Remote "S" List: 

Select Format 01 active using steps 1 through 7 on 
page 1 8-6. The format is now active to receive the list 
command. From the terminal, send eight ASCII Hex 
characters for the Start and End addresses of the RAM 
Buffer field to be listed. Next, send an ASCII S (upper- 
case letter). The operation commences as described. 
While uploading data, the control unit will display a "0" 
in the left-most display to indicate that the control unit is 
uploading (Output). 



Example of Remote "S" List from a terminal 

INPUT: 
OUTPUT: 



0000011FS 

01 23456789ABCDEF (CR.LF.LF) 

/0000 00 01 02 03 04 05 06 07 08 09 OA 0B 0C 0D 0E OF (CR.LF) 

/001 010 11 12 13 14 15 16 17 18 19 1A1B1C1D1E1F (CR.LF) 



INPUT: 
OUTPUT: 



/00F0 F0 F1 F2 F3 F4 F5 F6 F7 F8 F9 FA FB FC FD FE FF (CR.LF) 
(Space) 
(CR,LF,LF,LF) 

/0000 01 23456789ABCDEF (CR,LF,LF) 

/0100 00 01 02 03 04 05 06 07 08 09 OA 0B 0C 0D 0E OF (CR.LF) 

/011010 11 12 13 14 15 16 17 18 19 1A1B1C1D1E 1F (CR.LF) 

| (Cursor location after list is completed) 
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"N" LIST 

The "N" List was developed to output data to com- 
puters and contains NO control characters. Since most 
computers do not need these control characters (ie; 
CR, LF, SP,), the sending would only consume time. 

When this format is selected via the control unit 
keyboard or the remote interface, the control unit out- 
puts RAM Buffer data in ASCII characters, MSD first 
(each ASCII coded hexadecimal character sent repre- 
sents 4 bits of an 8-bit data byte), starting with the 
selected start address and continues until the selected 
end address is reached. Before sending the first data 
byte the control unit sends a carriage return (CR) and 
line feed (LF) for terminal screen clarity. 



Local "N" List: 

Select Format 04 active using steps 1 through 7 on 
page 1 8-6. Depress ENTER. The start and end address 
limits of the control unit RAM Buffer will be displayed. 
Key in the start and end addresses of the RAM Buffer 
data field to be listed. Depress ENTER. The operation 
commences as described. While uploading data, the 
control unit will display a "0" in the left-most display to 
indicate that the control unit is uploading (Output). 

Remote "N" List: 

Select Format 04 active using steps 1 through 7 on 
page 1 8-6. The format is now active to receive the list 
command. From the remote unit, send eight ASCII 
coded hexadecimal characters for the Start and End 
addresses of the RAM Buffer field to be listed. Next, 
send an ASCII N (upper-case letter). The operation 
commences as described. While uploading data, the 
control unit will display a "0" in the left-most display to 
indicate that the control unit is uploading (Output). 



Example of Remote "N" List to a computer: 

INPUT: 0100012FN 

OUTPUT: 0001 02030405060708090A0B0C0D0E0F1 011121 31 41 51 61 71 81 91 A1 B1 C1 D1 E1 F2021 2223 

245262728292A2B2C2D2E2F 
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"X" LIST 

The "X" List was developed to output a predeter- 
mined amount of data to a remote unit every time a 
Transmit ON character (Control Q keyboard entry from 
a-lermtnatr- or the ASC I I charact e r Devic e Contro l 1 ) i s 
received. This allows the remote unit to respond to 
other devices and ask for data when it is ready. 

When this format is selected via the control unit 
keyboard or the remote interface, the control unit out- 
puts RAM Buffer data, MSD first (each ASCII HEX 
character sent represents 4 bits of an 8-bit data byte), 
1 6 bytes at a time. A space (SP) character is sent after 
each byte and a carriage return (CR) and line feed (LF) 
are sent after the last byte. The control unit then waits 
to receive a Transmit ON character. After the Transmit 
ON character is received, the control unit sends the 
next line. The list begins with the selected start address 
and continues until the selected end address is reached. 



Local "X" List: 

Select Format 05 active using steps 1 through 7 on 
page 1 8-6. Depress ENTER. The start and end address 

i: „f au ~ „^„+„^l ,,.-,;+ D A \ A Diiff/->>- ia/III Ki-!> /~)i<^r\lowoH 

IIIIIILS Ul LlltJ UUIIUUI Ullii I i/-aivi uuiici win uio|~iiciy 

.__ _ | ^cy |p) the sta r t and end a d dresses of the RAM Bu ff er 
data field to be listed. Depress ENTER. A single line of 
data (16 bytes) will be uploaded. The operation com- 
mences as described. While uploading data, the control 
unit will display a "0" in the left-most display to indicate 
that the control unit is uploading (Output). 

Remote "X" List: 

Select Format 05 active using steps 1 through 7 on 
page 1 8-6. The format is now active to receive the list 
command. From the remote source, send eight ASCII 
coded hexadecimal characters for the Start and End 
addresses of the RAM Buffer field to be listed. Next, 
send an ASCII X (upper-case letter). The operation 
commences as described. 



Example of Remote "X" List: 



INPUT: 


00100036 X 




OUTPUT: 


10 11 12 13 14 15 16 17 18 19 1A1B1C1D1E 1F 


(CR.LF) 


INPUT: 


(Transmit ON character) 




OUTPUT: 


20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 


(CR.LF) 


INPUT: 


(Transmit ON character) 




OUTPUT: 


30 31 32 33 34 35 36 (CR.LF) 

| (Cursor location after list is completed) 
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"P" PROGRAM (4800 BAUD MAXIMUM*) 

The : P Program format was developed to load 
ASCII coded hexadecimal data characters into the 
M980 RAM Buffer. The control unit looks for two ASCII 
Hex characters per RAM Buffer location (each ASCII 
coded hexadecimal character received is translated 
into 4 bits of an 8-bit byte). The MSD character is 
received first. The control unit keeps track of address- 
ing the RAM Buffer by incrementing the address once 
for every two ASCII Hex characters received. 

When this format is selected via the control unit 
keyboard or the remote interface, the control unit will 
accept two ASCII coded hexadecimal characters for 
each address in the RAM Buffer to be loaded. The con- 
trol unit will begin loading data at the selected start 
address and will continue loading data until the selected 
end address is reached. The control unit will respond 
with a CR and LF after receiving the last data character. 
Non-Hex ASCII characters may be sent between data 
characters for control and will be ignored by the control 
unit. 



Local "P" Program: 

Select Format 00 active using steps 1 through 7 on 
page 1 8-6. Depress ENTER. The start and end address 
limits of the control unit RAM Buffer will be displayed. 
Key in the start and end addresses of the RAM Buffer 
data field to be listed. Depress ENTER. The control unit 
is now active to receive data to be loaded into the RAM 
Buffer. While downloading to the RAM Buffer, the con- 
trol unit will display a "1 " in the left-most display to 
indicate that the remote unit is downloading (Input). 
The control unit will respond with a CR,LF after receiv- 
ing the last data character. 

Remote "P" Program: 

Select Format 00 active using steps 1 through 7 on 
page 1 8-6. The control unit is now active to receive the 
program command. From the remote unit, send eight 
ASCII coded hexadecimal characters for the Start and 
End addresses of the RAM Buffer field to be pro- 
grammed. Next, send an ASCII P (upper-case letter). 
Then send the data to be loaded into the RAM Buffer 
addresses selected. Send MSD first. While download- 
ing to the RAM Buffer, the control unit will display a "1 " 
in the left-most display to indicate that the remote unit 
is downloading (Input). The control unit will respond 
with a CR.LF after receiving the last data character. 



Example of Remote "P" Program: 

INPUT: 00000009 P 

00 01 02 03 04 05 06 07 08 09 
OUTPUT: (CR.LF) | (Cursor location after program is completed) 
*9600 Baud may be achieved by inserting at least three space characters 
after the last address character sent and before sending the "P" character. 
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"CR/LF" PROGRAM 

The Program CR/LF format was developed for 
remote units that could not send starting and ending 
load addresses. The remote unit has only to send the 
€ lata. to-be- loadecL MSP fi rst, a s AS CII Jiojd£jdLhe_xa-, 
decimal characters (each ASCII coded hexadecimal 
character received is translated into 4 bits of an 8-bit 
data byte). Unless a new address is keyed in, the con- 
trol unit assumes the RAM Buffer's entire size as the 
start and end address, then acts like the "P" Program 
format when receiving data. 

When this format is selected via the control unit's 
keyboard, the control unit sends to the remote unit a 
carriage return (CR) and line feed (LF) to indicate that it 
is ready to receive data. The first two data characters 
received are placed into the starting address, the con- 
trol unit automatically increments the address and 
accepts the next two characters. This continues until 
the end address is reached. The control unit will 
respond with a CR and LF after receiving the last data 
character. If data transmission stops before sending 
enough data to reach the end address, the M980 can- 
not respond with a CR, LF. Non-Hex ASCII characters 
may be sent between data characters for control and 
will be ignored by the control unit. 



Local Program CR/LF: 

Select Format 06 active using steps 1 through 7 on 
page 1 8-6. The start and end address limits of the con- 
trol unit RAM Buffer will be displayed. Key in the start 
and end addresses of the RAM Buffer data field to be 
programmed. Depress ENTER. The control unit will 
output a CR and LF to the remote unit. The control unit 
is now active to receive ASCII coded hexadecimal data 
characters, MSD first. While downloading data to the 
RAM Buffer, the control unit will display a "1" in the 
left-most display to indicate that the remote unit is 
downloading (Input). The control unit will respond with 
a CR and LF after receiving the last data character. 



Example of Local CR/LF Program: 

OUTPUT: (CR.LF) 

INPUT 09A9B7 DFE42C 

OUTPUT: (CR.LF) | (Cursor location after program is completed). 
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Communications 
Interface 

Industrial Format Descriptions 



DESCRIPTION 

The formats described on the following pages are 
standard formats developed by several manufacturers 
to facilitate communications with their equipment. All of 
these formats can be uploaded (listed) locally or re- 
motely and downloaded (programmed) remotely. In the 
local list mode (initiated from the M980 keyboard), the 
RAM Buffer data is uploaded beginning with the start 
address and terminating with the end address. A remote 
list can upload any amount of data from the RAM 
Buffer. When downloading data in any industrial format, 
the first address received can be used to establish an 
address offset. This offset is added or subtracted from 
all incoming addresses including the first (see page 
18-8 for details). All Termination Blocks, End-of-File 
Records, and Abort Blocks are ignored by the M980 
while receiving. Only Data Records/ Blocks are accep- 
ted. Each Data Record/ Block is received separately, 
therefore, the M980 is active to receive another Data 
Record/ Block, or Remote command after each Data 
Record/Block received. The only exceptions are the 
INTEL 11 which responds with an "ACK," "NAK," and 
CR,LF after each Data Record or if the M980 detects a 
checksum error in any other industry format. If a 
checksum error should occur during downloading, the 
M980 will activate a fail sequence and will not accept 
further data transmissions. In this case, the M980 must 
be RESET, the format reselected and the download per- 
formed again. 



If a local list is initiated after downloading and prior 
to RESET, the address offset, if selected, will be added 
or subtracted to all outgoing addresses. This allows 
uploading with the same addresses and data that were 
downloaded. While downloading data to the RAM Buf- 
fer, the control unit will display a "1 " in the left-most 
display to indicate that the remote unit is downloading 
(Input). While uploading data from the RAM Buffer, the 
control unit will display a "0" in the left-most display to 
indicate that the control unit is uploading (Output). 



NOTE 

In a local list, a carriage return (CR) and line feed 
(LF) are sent after each line of data and a 200ms 
delay is added. An End-of-File Record or Termi- 
nation Block is sent after the last Data Record/ 
Block. Most vendor formats operate at 4800 baud 
maximum when downloading to the M980. See 
the specific format description for details. 
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4-BIT DATA PROGRAMMING VIA RS-232-C 

In the Industrial Formats, all data transfers are struc- 
tured for 8-bit (1 byte) data per location. When receiv- 
ing 4-bit data using these formats, the least significant 
characters for each byte area used for programming 
4-bit data. The most significant characters for each 
byte are accepted but not used for 4-bit device pro- 
gramming. 



Receiving Data from a Remote Source 

When receiving data via RS-232-C from a remote 
source, the M980 accepts one byte per location (2 
ASCII Hex Characters). The first ASCII Hex character 
sent will be placed into the most significant 4 bits of the 
RAM Buffer location. The second ASCII Hex character 
will be placed into the least significant 4 bits of the 
same RAM Buffer location. The first ASCII Hex charac- 
ter (most significant character for each RAM Buffer 
location) must be sent but is not used for 4-bit pro- 
gramming. 



Example of Programming 5 locations in a 256x4 PROM via RS-232-C Remote Control* using INTEL 10 format: 

SEND: :1 0001 00000E3E1 F5791 74F7827477D1 76F761 76768 

All of the data sent will be accepted. 
Send the ASCII characters: QXDB0004. 

The M980 will program locations 00 through 04 in the device with the data characters; 0,3,1 ,5,9. 

*For further details, see Remote Control Section, page 18-33. 



INTEL-HEX FORMAT DESCRIPTION 
(4800 BAUD MAXIMUM) 

The Intel hexadecimal format is a method of encod- 
ing data in ASCII form. The three types of records per- 
mitted in the INTEL-HEX are DATA Records, Extended 
Address Records, and End-of-File Records. When data 
is being uploaded (listed) locally from the M980 key- 
board, a carriage return (CR) and line feed (LF) are sent 
and a 200ms delay is implemented prior to sending the 



next line of data. An end-of-file record is sent after the 
last data record. The M980 recognizes Data/Extended 
Address records and is active to receive remote com- 
mands immediately after receiving any Data Record. 

Data Record Format 

This record specifies data being sent and the start 
address where the data is to be loaded. 



RECORD 
MARK 


RECORD 
LENGTH 


STARTING LOAD 
ADDRESS 


RECORD 
TYPE 


DATA 


— 

CHECKSUM 


ASCII colon (:). 


Two Hex digits 
indicating the 
number of data 
bytes in the record. 


Four hex digits 
indicating the 
starting address of 
the block of data to 
be transferred. 


Two Hex digits. 
Data records are 
signified by record 
type 00. 


2 to 64 Hex digits 
(32 data bytes) 
coded as ASCII 0- 
9 or A-F. 


— ■ 

A two-digit Hex number representing 
the two's complement of the 8-bit sum 
(modulo 256) of the 8-bit bytes that 
result from the record length field to 
the last data byte, inclusive. 



Example: ;1 op00000001 1 2233445566778899AABBCCDDEEFFF8 
■~~r" — i — "-r" 1— 11 — h 



1 -Data 

Record Type 
Starting Load Address 
Record Length 
Record Mark 
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End-of-File Record Format* 

This record specifies the end of data transmissions, 
that is, no further data records follow. 



RECORD ! RECORD 
MARK j LENGTH 


STARTING LOAD 
ADDRESS 


RECORD 
TYPE 


CHECKSUM 


ASCII colon (:). | Always "00." 


Four hex digits 
(zeros). 


Always 01 , identifies the 
end-of-file record. 


Calculated the same way as the Data Record 
Format checksum. 



Example of End-of-File Record Format 

:00000001FF 

I ^Checksum 
' — Record Type 

I Starting Load Address 

' Record Length 

Record Mark 

*This record is ignored while receiving and is sent by the M980 after the last 
data record is sent in a local list. 



Extended Address Record Format 

This record specifies the Upper Segment Base 
Address (USBA) used to offset the Data records that 
follow. 



NOTE 

The extended address record takes precedence 
over any previous address offset. 



RECORD RECORD 
MARK LENGTH 


ZEROES 

"0000" 


R ™r D i USBA CHECKSUM 

1 Yrb ' | 


Always a colon (:). Always 02. 

Indicates 2 
address bytes in 
USBA. 


The Load Address 
Field is always 

"0s.". 


Always "02.". 


Specifies the upper bits (4-1 9) of the Base Checksum of the 
Address bits (0-1 9). Where bits 0-3 are | Record Length, 
always "0s" and bits 4-1 9 are represented j Zeroes, Record 
by four ASCII hexadecimal digits. See : Type, and USBA. 
INTEL document ^MCS-86 TU Absolute j 
Object File Formats" for further details. 
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INTEL #10 LOCAL LIST/REMOTE: "L" LIST 
AND PROGRAM 

This format, when selected via the M980 keyboard, 
lists or programs the M980 RAM Buffer with INTEL- 
HEX formatted data. See INTEL-HEX description on 
page 18-22. 

Local List: 

Select Format 1 0 active using steps 1 through 7 on 
page 1 8-6. Depress ENTER. The start and end address 
limits of the control unit RAM Buffer will be displayed. 
Key in the start and end addresses of the RAM Buffer 
data field to be listed. Depress ENTER. The RAM Buffer 
contents will be uploaded to the remote unit in the 
INTEL format. While uploading data, the control unit will 
display a "0" in the left-most display to indicate that the 
control unit is uploading (Output). If a local list is 
initiated after a download but prior to RESET, the 
address offset determined previously will be added or 
subtracted to all outgoing addresses. See Industrial 
Format Description on page 1 8-21 . 



Remote "L" List: 

Select Format 1 0 active using steps 1 through 7 on 
page 18-6. The M980 is now active to receive the 
remote list command. From the remote unit, send an 
ASCII L (upper-case letter) followed by four ASCII 
coded hexadecimal characters for the start address of 
the list. Upon receiving the L and four digit address, the 
M980 will send 16 bytes of data in the INTEL-HEX for- 
mat beginning with the start address received. After 
sending the checksum, the M980 will send a carriage 
return (CR) and line feed (LF). See example below. 

Remote Program: 

Select Format 10 active using steps 1 through 7 on 
page 18-6. The M980 is now active to receive data 
formatted in INTEL-HEX to be loaded into the RAM 
Buffer. While downloading data, the control unit will 
indicate a "1" in the left-most display. When the last 
data record is sent the "1 " will be removed. 



Example of Remote "L" List: 

INPUT: L0000 

OUTPUT: :1 0000000001 1 2233445566778899AABBCCDDEEFFF8 (CR.LF) 



INTEL #1 1 LOCAL LIST/REMOTE: "L" LIST 
AND PROGRAM WITH "ACK'V'NAK" 

This format, when selected via the M980 keyboard, 
lists or programs the Buffer with INTEL-HEX formatted 
data. In the program (download) operation an "ACK" or 
"NAK," a carriage return (CR), and line feed (LF) sent 
by the control unit indicates that the received check- 
sum is correct ("ACK") or incorrect ("NAK"). It is up to 
the remote unit to resend a line of data if it is not 



received correctly. The Local List and Remote "L" list 
are the same as those described in the INTEL #10 
description. See INTEL-HEX format description on page 
18-22. 

Remote Program: 

Select Format 1 1 active using steps 1 through 7 on 
page 18-6. The M980 is now active to receive data 
formatted in INTEL-HEX to be loaded into the RAM 
Buffer starting at address 0000. An "ACK" or "NAK" 
and CR.LF will be sent after receiving the checksum 
characters. 



Example of Remote Program with "ACK" or "NAK" CR, LF: 

INPUT: :1 0000000001 1 2233445566778899AABBCCDDEEFFF8 

OUTPUT: ACK CR LF (ACK. CR. and LF are non-printable characters) 
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INTEL #1 2 LOCAL LIST W/CONTROL Z, 
REMOTE: "L" LIST AND PROGRAM 

This format, when selected via the M980 keyboard, 

!■ 4.,, _ .. xi d..m^, .,,:4.u iMTn ljitv ^ ,-,++ ^ ,-1 

IISIS Or proyiaillb me Duller wilm iin i tL-ncA lunnaucu 

data. In the local 44st (upload) operation^ a- Contr ol Z 
character is transmitted after the end-of-file record is 
sent. This is required by the INTEL MDS and other 
systems to terminate a file upload. The remote program 
and remote "L" list are the same as those described in 
the INTEL #10 format. 

Local List: 

Select Format 1 2 active using steps 1 through 7 on 
page 1 8-6. Depress ENTER. The start and end address 
limits of the control unit RAM Buffer will be displayed. 
Key in the start and end addresses of the RAM Buffer 
data field to be listed. Depress ENTER The RAM Buffer 
contents will be uploaded to the remote unit in the 
INTEL format. A Control Z character will be sent follow- 
ing the end-of-file record. While uploading data, the 
control unit will display a "0" in the left-most display to 
indicate that the control unit is uploading (Output). If a 
local list is initiated after a download but prior to RESET, 



the address offset determined previously will be added 
to all outgoing addresses. See Industrial Format Des- 
cription on page 18-21 . 

INTEL #1 3 LOCAL UPLOAD OF EXTENDED 
ADDRESS RECORD 

This format, when selected, allows the user to 
upload an extended address record. This record may 
be used by an 8086 or other 1 6-bit system to offset and 
adjust uploaded data into a larger memory field. The 
extended address is always four ASCII hexadecimal 
digits, which represent 16 bits, and are defined as the 
Upper Segment Base Address (USBA). See INTELs 
Absolute Object File Formats description for further 
details. 

LOCAL UPLOAD: 

Select the INTEL #13 active by using steps 1 
through 5 starting on page 18-6. Four "0"s should be 
shown in the left-most displays. Using the hexadecimal 
keyboard, key in the USBA to be uploaded. Depress 
ENTER. The extended address record will be uploaded 
and the INTEL #1 0 format will be selected. 



TEK-HEX FORMAT DESCRIPTION (4800 
BAUD MAXIMUM) 

The Tektronix hexadecimal format is a method of 
encoding data in ASCII form. The three types of mes- 
sage blocks are: Data, Termination, and Abort. When 
data is being uploaded (listed) locally from the M980 
keyboard, a carriage return (CR) and line feed (LF) are 
sent and a 200ms delay is implemented prior to send- 



ing the next block. A Termination Block is sent after the 
last data block. The M980 only recognizes Data Blocks 
and is active to receive remote commands immediately 
after receiving any Data Block. 

Data Block Format 

This block specifies the data being sent and the 
start address where the data is to be stored. 



RECORD 



LOCATION 



BYTE COUNT 



FIRST CHECKSUM 



DATA 



SECOND 
CHECKSUM 



ASCII slash (/). 



Four Hex digits 
indicating the Start 
Address of data in 
PROM memory. 



Two Hex digits 
indicating the number 
of data bytes to be 
transferred. 



A two-digit Hex 
number representing 
the Hex sum of the 
preceding six Hex 
digits. 



2 to 64 Hex digits (32 
data bytes) coded as 
ASCII 0-9 or A-F. 



A two-digit Hex number 
representing the Hex sum 
(modulo 256) of the Hex 
digits comprising the data 



Example of Tek-Hex Format 



/00001 001 001 1 2233445566778899AABBCCDDEEFFF0 



CR 

2nd Checksum 
Data 



1 si Checksum 
Byte Count 
Location 
Header 
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Termination Block Format* 

This block specifies the end-of-data transmission, 
that is, no further data block follows. 



HEADER 


TRANSFER ADDRESS 


BYTE COUNT 


CHECKSUM 


ASCII slash (/). 


Four Hex digits indicating the starting 
execution address of the code represented in 
the data block. 


Always 00, which 
identifies the 
termination block. 


A two-digit number representing the sum 
(modulo 256) of the preceding six Hex digits. 



Example of Termination Block Format: 

EXAMPLE /00000000 



Abort Block** 

This block specifies abnormal data termination, and 
is designed to accommodate error message convey- 
ance. 



HEADER 


HEADER 


MESSAGE 


ASCII slash (/). 


ASCII slash (/). 


A maximum of 69 ASCII characters comprising a programmer-defined message string. 



Example of Abort Block Format: 



EXAMPLE //(message) 

*This Block is ignored while receiving and is sent by the M980 after sending 

the last data block. 
**This block is not used at all by the M980. 
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TEK-HEX LOCAL LIST/ REMOTE: "L" LIST 
and PROGRAM 

This format, when selected via the M980 keyboard, 

I- . _ j. i unnn nAil n,.«„» Tn/ UCV 

iists or programs me iviaou hmivi duhci wmi i tr\-i n_/\ 

fnrm^HoH Hoto Qn n TFk" l-l FY rl pr^ ri nt io n flti nanp 

TUTTTTaTtctJ UCTCCl. OCC t Lr\ M LA UCS^I IJJIIUI t x^ttt payu 

18-25. 

Local List 

Select Format 14 active using steps 1 through 7 on 
page 1 8-6. Depress ENTER. The start and end address 
limits of the control unit RAM Buffer will be displayed. 
Key in the start and end addresses of the RAM Buffer 
data field to be listed. Depress ENTER. The RAM Buffer 
contents will be uploaded to the remote unit in the TEK- 
HEX format. While uploading data, the control unit will 
display a "0" in the left-most display to indicate that the 
control unit is uploading (Output). If a local list is 
initiated after a download but prior to RESET, the 
address offset determined prior will be added to all out- 
going addresses. See Industrial Format Description on 
page 18-21. 



Remote "L" List: 

Select Format 14 active using steps 1 through 7 on 
page 18-6. The M980 is now active to receive the 
remote list command. From the remote unit send an 
ASCII L (upper-case letter) followed by four ASCII 
coded hexadecimal characters for the start address of 
the list. Upon receiving the L and four digit address, the 
M980 will send 1 6 bytes of data in the TEK-HEX format 
beginning with the start address received. After send- 
ing the checksum, the M980 will send a carriage return 
(CR) and line feed (LF). See example below. 

Remote Program: 

Select Format 1 4 active using steps 1 through 7 on 
page 18-6. The M980 is now active to receive data 
formatted in TEK-HEX to be loaded into the RAM 
Buffer. While downloading data, the control unit will 
indicate a "1" in the left-most display. When the last 
data record is sent the "1 " will be removed. 



Example of Remote "L" List: 

INPUT L0000 

OUTPUT /00001 001 001 1 2233445566778899AABBCCDDEEFFF0 (CR.LF) 



MOTOROLA FORMAT DESCRIPTION (4800 

BAUD MAXIMUM) 

The MOTOROLA format (sometimes referred to as 
the S format) is a method of encoding data in ASCII 
form. The M980 sends three types of records: S1 Data 
record, S2 Data record, and End-of-File Record. When 
data is being uploaded (listed) locally from the M980 
keyboard, a carriage return (CR) and line feed (LF) are 



sent and a 200ms delay is implemented prior to send- 
ing the next data record. An end-of-file record is sent 
after the last data record. The M980 only recognizes 
Data Records and is active to receive remote com- 
mands immediately after receiving any Data Record. 

S1 Data Record 

This record specifies data being sent and the start 
address where the data is to be loaded. 



HEADER 



BYTE COUNT 



ADDRESS 



DATA 



CHECKSUM 



An S1 



Two Hex digits indicating the 
number of bytes in the 
record from the byte count 
to the last data byte. 



Four Hex digits indicating 
the starting address of j 
the block of data to be 
transferred. 



2 to 64 Hex digits : A two-digit Hex number representing the j 
(32 data bytes) I one's complement of the 8-bit sum (modulo 
coded as ASCII 0- 256) of the 8-bit bytes that result from the j 
9orA-F j byte count to the last data byte, inclusive. ' 



Example of Motorola Format 

EXAMPLE S1 1 30000001 1 2233445566778899AABBCCDDEEFFF4 



L- Checksum 
Data 



Address 
Byte Count 
Header 
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S2 Data Record 

This record specifies data being sent and the start 
address where the data is to be loaded. 



HEADER 


BYTE COUNT 


ADDRESS 


DATA 


CHECKSUM 


An S2. 


Two Hex digits indicating the 
number of bytes in the 
record from the byte count 
to the last data byte. 


Six Hex digits indicating 
the starting address of 
the block of data to be 
transferred. 


2 to 64 Hex digits 
(32 data bytes) 
coded as ASCII 0- 
9 or A-F 


A two-digit Hex number representing the 
one's complement of the 8-bit sum (module 
256) of the 8-bit bytes that result from the 
byte count to the last data byte, inclusive. 



Example of S2 Data Record Format: 

S21 4000000 001 1 2233445566778899AABBCCDDEEFFF3 

1 il—li — == 1 I . ILJ 

^ — Checksum 
1 Data 

1 Address 

' Byte Count 

1 Header 



End-of-File Record 

This record specifies the end of data transmissions, 
that is, no further data records follow. 



HEADER 


BYTE COUNT 
, 


ADDRESS 


— _ 

CHECKSUM 


An S followed by a Hex number. 
End-of-File records a r e signified 
, by a record S9 


Always 03 for end-of- 
fiie records. 


Always 0000 for end- 
of-file records. 


— j 

A two-digit Hex number representing the one's complement 
of the 8-bit sum (modulo 256) of the 8-bit bytes that result 
from the byte count to the last data byte, inclusive. 

■ _ 1 



Example of End-of-File Record: 



S9030000FC 



Address 
Byte Count 
Header 
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MOTOROLA LOCAL LIST/REMOTE: "L" LIST 
AND PROGRAM 

This format, when selected via the M980 keyboard, 

,. . j.r i innn n A (I n, UATADAI A 

lists or programs me iviyou nmvi duiici mi iviw i wnwi_/-v 

or Of OZ- TUlllTdLlcU Uulu. occ iviw I wnwi_/-v ucooi ijjiuji i 

on page 18-27. 
Local List 

Select Format 1 5 or 1 6 active using steps 1 through 
7 on page 19-6. Depress ENTER. The start and end 
address limits of the control unit RAM Buffer will be 
displayed. Key in the start and end addresses of the 
RAM Buffer data field to be listed. Depress ENTER. The 
RAM Buffer contents will be uploaded to the remote 
unit in the MOTOROLA format. While uploading data, 
the control unit will display a "0" in the left-most display 
to indicate that the control unit is uploading (Output). If 
a local list is initiated after a download but prior to 
RESET, the address offset determined previously will 
be added to or subtracted from all outgoing addresses. 
See Industrial Format Description on page 1 8-21 . 



Remote "L" List: 

Select Format 1 5 or 1 6 active using steps 1 through 
7 on page 1 8-6. The M980 is now active to receive the 
remote list command. From the remote unit send an 

ASCII J (upper-case letter) , followed by . four ASCII 

coded hexadecimal characters for the start address of 
the list. Upon receiving the L and four digit address, the 
M980 will send 16 bytes of data in the MOTOROLA 
format beginning with the start address received. After 
sending the checksum, the M980 will send a carriage 
return (CR) and line feed (LF). See example below. 

Remote Program: 

Select Format 1 5 or 1 6 active uising steps 1 through 
7 on page 1 8-6. The M980 is now active to receive data 
formatted in MOTOROLA to be loaded into the RAM 
Buffer. While downloading data, the control unit will 
indicate a "1 " in the left-most display. When the last 
data record is sent the "1 " will be removed. 



Example of Remote "L" List: 

INPUT: L0000 

OUTPUT: :S1 1 3000001 1 2233445566778899AABBCCDDEEFF4 (CR.LF) 
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MOS TECHNOLOGY FORMAT 
DESCRIPTION (4800 BAUD MAXIMUM) 

The MOS TECHNOLOGY format is a method of 
encoding data in ASCII form. The two types of records 
permitted in the MOS TECHNOLOGY format are: Data, 
and End-of-File. When data is being uploaded (listed) 
locally from the M980 keyboards carriage return (CR) 



and line feed (LF) are sent and a 200ms delay is 
implemented prior to sending the next data record. An 
end-of-file record is sent after the last data record. 

Data Record Format 

This record specifies data being sent and the start 
address where the data is to be loaded. 



RECORD 
MARK 


RECORD 
LENGTH 


STARTING LOAD 
ADDRESS 


DATA 


CHECKSUM 


ASCII semicolon 

(;)■ 


Two Hex digits 
indicating the 
number of data 
bytes in the record. 


Four Hex digits indict- 
ing the Start Address 
of the block to be 
transferred. 


2 to 64 Hex digits 
(32 data bytes) 
coded as ASCII 0- 
9 or A-F. 


A 4- digit Hex number representing the sum of 8-bit 
bytes that result from converting each pair of ASCII 
Hex digits to one byte of binary, from the record 
length field to the last data byte inclusive. 



Example of MOS Technology Format 

;1 00000001 1 2233445566778899AABBCCDDEEFF0808 
«— i-" — I — " 1 ii — | — i 

1 Checksum 

L Data 



Load Address 
Record Length 
Record Mark 



End-of-File Record 

This record specifies the end of data transmissions, 
that is, no further data records follow. 



RECORD MARK 


! 

i RECORD LENGTH 


STARTING LOAD ADDRESS 


- 

CHECKSUM 




ASCII semicolon (;). 


! Always 00, which identifies the end-of-fiie record. 


Four Hex digits. 


Four hex digits. 



Example of End-of-File Record Format: 



Example: ;0000000000 
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MOS TECHNOLOGY LOCAL LIST/REMOTE: 
"L" LIST AND PROGRAM 

This format, when selected via the M980 keyboard, 

- , k/non DAH D, ,ffnr moc TCPU 

llblb U( piUyiClIMCS II IC IVIC70VJ I1/-MVI LJUIICi III IVIV^O I LUI i- 

NOLOGY formatted data. See MOS TECHNOLOGY 
description on page 18-30. 

Local List 

Select Format 1 8 active using steps 1 through 7 on 
page 1 9-6. Depress ENTER. The start and end address 
limits of the control unit RAM Buffer will be displayed. 
Key in the start and end addresses of the RAM Buffer 
data field to be listed. Depress ENTER. The RAM Buffer 
contents will be uploaded to the remote unit in the MOS 
TECHNOLOGY format. While uploading data, the con- 
trol unit will display a "0" in the left-most display to 
indicate that the control unit is uploading (Output). If a 
local list is initiated after a download but prior to RESET, 
the address offset determined previously will be added 
to or subtracted from all outgoing addresses. See 
Industrial Format Description on page 1 8-21 . 



Remote "L" List: 

Select Format 18 active using steps 1 through 7 on 
page 18-6. The M980 is now active to receive the 
remote list command. From the remote unit send an 
ASCII L (upper-case letter) followed by four ASCII 
coded hexadecimal characters for the start address of 
the list. Upon receiving the L and four digit address, the 
M980 will send 16 bytes of data in the MOS TECH- 
NOLOGY format beginning with the start address re- 
ceived. After sending the checksum, the M980 will 
send a carriage return (CR) and line feed (LF). See 
example below. 

Remote Program: 

Select Format 18 active using steps 1 through 7 on 
page 18-6. The M980 is now active to receive data 
formatted in MOS TECHNOLOGY to be loaded into the 
RAM Buffer. While downloading data, the control unit 
will indicate a "1 " in the left-most display. When the last 
data record is sent the "1 " will be removed. 



Example of Remote "L" List: 

INPUT: L0000 

OUTPUT: ;1 00000001 1 2233445566778899AABBCCDDEEFF0808 (CR.LF) 
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M980 RS-232- C Remote Controi 



DESCRIPTION 

The M980 Remote Control Mode allows an external 
control, via the M304 RS-232-C adapter, to gain limited 
control of the M980 and perform duplication functions 
remotely. The Remote Control commands can only be 
sent while the selected RS-232-C format is active to 
receive a command. 

When one of the RS-232-C formats is in the active 
state, the external device can obtain control by sending 
the ASCII characters indicated below. All operations 
start at RAM Buffer location 0000. 



■ 

DUPLICATE FUNCTION 


REMOTE 
COMMAND 


1 . Master to Buffer over the defined field 

2. Master to Buffer over DEVICE field 

3. Buffer to Copy over the defined field 

4. Buffer to Copy over the DEVICE field 


QXDMsssseeee* 
QXDMX 

QXDBsssseeee* 
QXDBX 



1 5. Copy to Buffer over the DEVICE field I QXDC | 

*ssss=The Start address of the Copy or Master DEVICE to be duplicated to or 
from. Where ssss is a variable number of characters needed to define the 
start address (see examples below). 

eeee=The End address of the Copy or Master DEVICE to be duplicated to or 
from. Where eeee is a variable number of characters needed to define the 
end address (see examples below). 



DEVICE FIELD SIZE 


ssss = 


! 

eeee = 


256 


00 FF 


512 


000 ; 1 FF 


1024 (1K) 


000 3FF 


2048 (2K) 


000 7FF 


4096 (4K) 


' 000 


FFF 


8192 (8K) 


0000 


1FFF 


16384 (16K) 


0000 3FFF 



NOTE 

Personality Modules models PM9075A and 
greater may require four start and four end 
address characters regardless of the DEVICE 
size. See the Personality Module USER'S 
MANUAL for further details. 



After completing one of the Duplication functions, 
the M980 control unit will respond with an acknowledge- 
ment. In response to the successful completion of the 
function, the M980 control unit will send; "Y," "BELL," 
Carriage Return/Line Feed. In response to an unsuc- 
cessful completion of a function, the M980 will send; 
"N," "BELL," Carriage Return/Line Feed. After respond- 
ing, the previously selected format is now active again. 

The remote control unit may, after receiving one of 
the M980 responses, send a remote command to 
initate a PASS or FAIL indication on the control unit. To 
command the M980 control unit to initiate a PASS indi- 
cation send: "QXY." To command the M980 control 
unit to initiate a FAIL indication send: "QXN." The M980 
will perform the following: 

Remote Command M980 Response 

QXY = An "F" (Finished) is displayed and the pass 
tone is sounded. Depress ENTER. The M980 responds 
with a "CRLF" "BELL." The previously selected format 
is now active again. 

QXN = An "E7" is displayed and the fail tone is 
sounded. Depress ENTER. The M980 responds with a 
"CRLF" "BELL." The previously selected format is now 
active again. 
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Remote Control Operation 

1 . The M304 adapter is installed and the format selec- 
ted and active using steps 1 through 7 on page 1 8-6. 

2. The remote unit downloads the data to be pro- 
grammed. 

3. The remote unit sends one of the duplicate remote 
control commands to the M980. 

4. The M980 responds with either "Y," "BELL," "CRLF" 
for successful or "N," "BELL," "CRLF" for unsuc- 
cessful. The previously selected format is now active 
again. 

5. The remote unit may send "QXY" to indicate suc- 
cessful or "QXN" to indicate unsuccessful. The pro- 
grammed device is removed and a new blank 
device is placed into the copy socket. The operator 
depresses ENTER. The M980 responds with a 
"CRLF" "BELL." The previously selected format is 
now active again. 

Typical Remote Load and Program 

1. Connect M304 adapter and select INTEL #11 
Format. 

2. Insert a blank PROM into the Copy socket of the 
installed personality moduie. 

3. The remote unit sends data to the M980 RAM Buffer 
in the INTEL format. Note: The INTEL #11 (ACK/ 
NAK) is recommended for data transfers over long 
distances. The M980 handles each data record 
separately and is active to receive a remote control 
command after responding to each data record. 



4. The remote unit is finished sending the data to be 
programmed into the Copy DEVICE when it sends 
"QXDBX." The M980 control unit duplicates the con- 
tents of the RAM Buffer into the Copy DEVICE start- 
ing with the first address of the RAM Buffer and 
Copy DEVICE, and ending when the DEVICE is 
completely programmed. 

5. The M980 responds with a "Y," "BELL," "CRLF." 

6. The remote unit sends "QXY." The M980 responds 
by displaying an "F," sounding the pass tone. 

Example: Using Pro-Log Program CR/LF format 
and programming a 2716 EPROM remotely. 

1 . Select format 06 active. Depress the ENTER key. 
Key in the Starting and Ending address 000007FF. 
Depress ENTER. 

2. M980 responds by sending: "CRLF." 

3. Remote unit sends 2K bytes of data: 
C3E5078F F3F7C30870. 

4. M980 responds by sending: "CRLF." 

5. Remote unit sends: "QXDBX." 

6. The M980 programs the 2716 EPROM and res- 
ponds: "Y" "BELL" "CRLF." 

7. Remote unit sends: "QXY." 

8. The M980 displays an "F," sounds the Pass tone. 
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The various industrial formats can be used to con- 
nect to almost any development system. Some repre- 
sentative examples describing specific applications 
are presented here. If you have a system that uses any 
of the supplied formats, apply the following examples 
as a guide. Contact Pro-Log if you require assistance. 

INTEL MDS 200 SERIES 

Interfacing the M980 with M304 adapter and RAM 
Buffer to the INTEL MDS for downloading requires the 
addition of one jumper to the MDS IOB or M304 adap- 
ter. This jumper addition allows downloading to the 
M980 at 110 baud. Two methods can increase the 
baud rate, if faster data transfer is required. One 



method is via the software, the other is via the monitor 
firmware. These changes (the jumper and baud rate) 
allow the M980 to accept data from the MDS in INTEL- 
HEX format. If the user wishes to upload data from the 
M980 Buffer to an MDS file, the INTEL #2 Local List 
transmits a Control Z, which is required by the MDS to 
terminate the Copy Mode. 

Configuring the Serial Interface 

As shipped from Intel, J2 (Serial 1 ) is jumpered for a 
standard TTY terminal configuration. This is used for 
INTEL #12. Format Serial 2 is not used by the M980. 
See Figures 18-7 through 18-9 for interconnect infor- 
mation. 



SERIAL 1 /TTY 
DB25S 
J2 



INTEL 
MDS 



DB25P 



-RC-18 CABLE (SUPPLIED) 



IDB25S 



2< 

3 < 

4 < 

5 < 
7 < 


■\ 


TD 




DATA FROM MDS 


1 / 

TD 1 


<- 


RD 




DATA TO MDS 


RD 


<- 


CTS 




+5V TO MDS FOR M304 


RTS 


+ 


RTS 




+5V FROM MDS 


CTS 


«- 


GND 




GND 


<- 

j 









DB25P 







< 


< 2 


< 


< 3 


< 


< 4 


< 


< 5 


< 


< 7 







MODEM 



M304 
ADAPTER 



TERMINAL 



M980 



9812M980-33 



Figure 18-7. M304/MDS Interconnect 



18-35 



RS-232-C Interface Application Notes 



The jumpers for configuring the MDS Serial Inter- 
face are located at the top right corner of the IOC board 
and are accessible by removing the main-chassis top 
cover. Figure 1 8-8 shows the lines and jumpers as they 
are shipped from Intel. We recommend that the user 
determine if the jumpers are as shown. The jumper 
between W5B and W5D must be installed at this time. 
(Refer to Intellec Series II Installation and Service Man- 
ual A1 /A2 for further information.) The added jumper 
causes the CTS signal used by the M980 to be supplied 
by the RTS line, which is normally held high by the 
M304 adapter. As an alternative, this jumper may be 
installed between pins 4 and 5 on the M304 MODEM 
connector. 



Baud Rate 

As supplied from Intel, the Serial 1 port is set for 
TTY, 110 baud. However, if a higher rate is desired, 
there are two methods by which the MDS may be modi- 
fied to achieve a higher baud rate. 

One method consists of inputting, assembling, link- 
ing, loading, and executing a baud-rate program at 
each power-on or system reset. This program writes 
the control words to change the rate of the Serial 1 
UART. However, the UART is recoded back to 110 
baud by the system monitor at each system reset or 
power-on. Contact Intel for a listing of the baud-rate 
change program. 

The second method to achieve a higher baud rate 
entails changing the monitor program UART constants 
in the Monitor PROM. With this change in effect, the 
MDS initializes to the new baud rate each time it is reset 
or turned on. To accomplish this, unplug the MDS and 
remove its front panel by turning both mounting screws 
one-half turn counterclockwise. Remove the IPB board. 
This is the top board in the rack with the interrupt and 
reset switches mounted on its front edge. Locate IC 
A57, for MDS 230, A82 for MDS 235 and 245. Duplicate 
this PROM with the appropriate changes. (These 
changes apply to Intellec Series II Boot/Monitor Ver- 
sion 1.2.) 



LINE 



W4 



RS232 DTR 
— RS232 DSR 



MDS 
< 



< RS232 CTS 

► RS232 RTS 

« RS232 RXD 

► RS232TXD 

RX CLOCK 
TX CLOCK 
CURRENT LOOP TXD 
CURRENT LOOP TDX RET 
CURRENT LOOP RXD 
CURRENT LOOP RXD RET 
CURRENT LOOP DTR 
CURRENT LOOP DTR RET 



A W5 



rO 



A W6 B 



PIN 

20 DATA TERMINAL RDY 
6 DATA SET RDY 

14 TTY RDY 

5 CLEAR TO SEND 

JUMPER TO BE ADDED 

4 REQUEST TO SEND 

3 RECEIVED DATA 

2 TRANSMITTED DATA 

17 RX CLOCK M304 

ADAPTER 

15 TX CLOCK 



13 TXD (20MA CURRENT LOOP) 

25 TXD RET (TO 12V) 

12 RXD (20MA CURRENT LOOP) 

24 RXD RET (TO 12V) 

16 TTY PTR CNTL 

21 TTY PTR CNTL RET 



Figure 18-8. Serial CH1 Lines and Jumpers 
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Download Up/ 
Location Only Download 
MDS230 i 110 Baud ! 110 Baud 
As Supplied 


Up/ 
Download 
1200 Baud 


Download ( 

Only 
4800 Baud 


E886(086) S BA 
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NOTE 

Each time the MDS is initialized, the message 
"failure boot checksum" is displayed to serve as 
a reminder that the firmware has been changed, 
thereby affecting the checksum of the monitor 
program. 



It is suggested that an EPROM duplicate of the Mon- 
itor be made (with changes) and the original be kept, so 
that 1 1 0 baud will still be available by changing PROMs, 
whenever required. 

Operating Sequence 



NOTE 

Do not plug M304 adapter into M980 unless 
power is OFF. 



1. Implement jumper and baud rate changes as pre- 
viously described. 

2. Install M304 adapter into M980 parallel interface 
connector. Plug an RC-18 cable or equivalent into 
the M304 modem connector and to the (J2) Serial 
1 /TTY connector on the MDS. Turn the M980 ON. 

3. Set the M304 to the desired baud rate. Switch the 
M304 On-Line modem switch ON. Download from 
the MDS or upload to the MDS according to the 
following instructions. 



To Download to M980 

To download a source program that has been 
assembled, first convert the source program from exe- 
cutable binary to INTEL-HEX format ASCII characters. 
Intel ha s provi ded a utility prog ram called OBJ HEX to 
convert from object code to INTEL-HEX. To implement: 

1. Input to MDS: 
OBJHEX:F?XXXX.OBJ to :F? YYYY.HEX (CR) 
Where: F?:=Drive F0, F1 
XXXX.OBJ=Source 

YYYY.HEX=New INTEL HEX file 

This generates a new file in INTEL HEX, ready to 

download to the M980. 

2. Select INTEL #12 Active. See procedure on page 
18-6. 

3. Input to the MDS: Copy :F?:YYYY.HEX to :TO:(CR) 

Data transfers as previously described. Upon com- 
pletion of the Copy operation, the MDS displays COPIED 
:F?:YYYY.HEX to :TO:. If a checksum error occurs, fail- 
ure is indicated on the M980. The M980 and MDS must 
then be reset and the operation performed again. 

— ^ 

NOTE 

The MDS also downloads to :TO: (M980) from 
MDS RAM using the Monitor Write command "W." 
Input to the MDS "WAAAA, BBBB (CR)." The "W" 
command writes to Serial 1 port, in INTEL HEX 
format, the RAM contents starting at AAAA and 
ending at BBBB. 



To Upload to MDS 

1 . Enter to MDS: COPYTI: to :F1 :NNEW.FIL (CR) 

2. On the M980, select INTEL #12 active. See proce- 
dure on page 20-6. 

3. Depress the RUN key. 

4. Data transfers as previously described. Upon com- 
pletion of the copy operation, the MDS displays: 
COPIED :TI: to F1:NNEW.FIL 
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INTEL MDS 



SERIAL 1/TTY, J2 




IOC JUMPERS 



M304 ADAPTER MODEM CONNECTOR SERIAL 1/TTY 




J2 



RC-18 CABLE 



INTEL MDS 
(TOP VIEW) 



Figure 18-9. Connecting to MDS 
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TEKTRONIX 8002A MDL 

Interfacing the M980 RAM Buffer to the Tektronix 
8002A MDL requires no modifications to either unit 
(see Figure 18-10). Select the baud rate (up to 4800) 
and make certain both units have the same baud rate. 

Operating Sequence 



NOTE 

Do not install M304 adapter with M980 power ON. 



1. Install the M304 adapter in the parallel interface 
connector. Connect the terminal connector to J1 01 
of the Tektronix 8002A MDL via an RC-1 8 cable or 
equivalent. 

2. Switch power ON, turn on-line modem ON. 

To Download to M980 

The 8002A executes the WHEX command, to dump 
the file J1 01 and thereby to the M980 RAM Buffer. 

1 . Select TEK HEX format active, using the procedure 
on page 1 8-6. 



2. Enter to the 8002A: WHEX (Start Address) (End 
Address) 00 REMO. 

Data in the program memory from the Start Address 
to the End Address, inclusive, transfers in TEK-HEX 
format to the M980 RAM Buffer, one line at a time. If a 
checksum error occurs, a failure is indicated on the 
M980. The M980 and 8002A must then be reset and 
the operation performed again. When the operation is 
completed, the 8002A prints: *WHEX* EOJ. 

To Upload to 8002A 

Execution of the RHEX command by the 8002A, 
before a local list operation, will initiate the upload 
operation. 

1. Enter to the 8002A: RHEX REMI. 

2. Select TEK HEX format active, using the procedure 
on page 20-6. 

3. Depress the ENTER key. 

4. Define the RAM Buffer start and end address limits 
to be uploaded. 

5. Depress the ENTER key. 

The M980 outputs the RAM Buffer data to the 
8002A's system memory, line by line in TEK HEX for- 
mat. When uploading is completed, the 8002A prints: 
*RHEX* EOJ. 
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Figure 18-10. M980/8002 Interconnect 
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TEKTRONIX 8550 to M980 INTERFACE 

There are two methods for interfacing the M980 
with the Tektronix 8550. One requires no modifications. 
The other requires a jumper from pin 8 to pin 20 on the 
M304 adapter terminal connector. See Figure 18-11. 

METHOD 1 (NO MODIFICATIONS) 

Operating Sequence 



NOTE 

Do not install M304 adapter with M980 power ON. 



1. Install the M304 adapter in the parallel interface 
coinnector. Connect the terminal connector to J1 01 
of the Tektronix 8550 DOS/50 via an RC-18 cable 
or equivalent. 

2. Switch power ON, and turn the on-line modem 
switch ON. 



To Download to the M980 from the Tektronix 
8550 

The 8550 executes the WHEX command, to dump 
the file to J1 01 and thereby to the M980 RAM Buffer. 

1. On the M980, select one of the following formats 
active, using the procedure on page 18-6. 

2. The 8550 is capable of downloading data to the 
M980 RAM Buffer in three formats. To dump in: 

a. TEK HEX format, enter to the 8550: 

WHEX: REMO (Start Address) (End Address) 00 

b. INTEL format, enter to the 8550: 

WHEX: I REMO (Start Address) (End Address) 
00 

c. MOTOROLA format, enter to the 8550: 
WHEX: M REMO (Start Address) (End Address) 
00 

Data in the program memory from the Start Address 
to the End Address, inclusive, transfers in the selected 
format to the M980 RAM Buffer, one line at a time. If a 
checksum error occurs, the fail tone will sound and the 
FAIL indication will be displayed. The M980 and 8550 
must then be reset and the operation rerun. When the 
operation is completed, the 8550 prints the DOS/50 
Prompt ( ). 
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To Upload to the Tektronix 8550 from the 
M980 

Execution of the RHEX command by the 8550, 
before a local list operation, initiates the upload opera- 
tion. 

1 . The 8550 is capable of receiving data from the 
M980 RAM Buffer in three formats. To upload in: 

a. TEK HEX format, enter to the 8550: 
RHEX: REM1 

b. INTEL format, enter to the 8550: 
RHEX: I REM1 

c. MOTOROLA format, enter to the 8550: 
RHEX: M REM1 

2. On the M980, select one of the above formats 
active, using the procedure on page 18-6. 

3. Depress the ENTER key on the M980. 

4. Define the RAM Buffer start and end address limits 
to be uploaded. 

5. Depress the ENTER key. 

The M980 outputs the RAM Buffer data to the 
8550's system memory, line by line in the selected for- 
mat. The RUN indicator on the M980 will flash on and 
off with each line transferred. When uploading is com- 
pleted, the 8550 prints the DOS/50 Prompt ( ). 



METHOD 2 (MODIFICATIONS) 
Operating Sequence 



NOTE 

Do not install M304 adapter with M980 power ON. 



Install the M304 adapter in the parallel interface 
connector. Connect the modem connector to J103 
(paper tape port) of the Tektronix 8550 via an RC-1 8 
cable or equivalent. A jumper must be added be- 
tween pins 8 and 20 on the terminal connector of the 
M304 adapter. 

Switch power ON, and turn the on-line modem 
switch ON. 
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Figure 18-11. M980/8550 Interconnect 
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To Download to the M980 from the Tektronix 
8550 

The 8550 executes the WHEX command, to dump 
the file to J1 03 and thereby to the M980 RAM Buffer. 

1 . Select TEK HEX format active, using the procedure 
on page 18-6. 

2. Enter to the 8550: WHEX (Start Address) (End 
Address) PPTP. 

Data in the program memory from the Start Address 
to the End Address, inclusive, transfers in TEK-HEX 
format to the M980 RAM Buffer, one line at a time. If a 
checksum error occurs, the fail tone will sound and the 
FAIL indication will be displayed. The M980 and 8550 
must then be reset and the operation rerun. When the 
operation is completed, the 8550 prints: *WHEX* EOJ. 

To Upload to the Tektronix 8550 from the 
M980 

Execution of the RHEX command by the 8550, 
before a local list operation, initiates the upload opera- 
tion. 

1. Enter to the 8550: RHEX PPTR. 

2. On the M980 select the TEK HEX format active, 
using the procedure on page 18-6. 

3. Depress the ENTER key on the M980. 

4. Define the RAM Buffer start and end address limits 
to be uploaded. 

5. Depress the ENTER key. 

The M980 outputs the RAM Buffer data located 
between the Start and End Addresses to the 8550's 
system memory, line by line in TEK-HEX format. When 
uploading is completed, the 8550 prints: *RHEX* EOJ. 

AMC SYSTEMS 8 & 29 INTERFACE WITH 
M980 

When interfacing the M980 with AMC systems: 

1. Use the M304 adapter and an RC-18 or equivalent 
cable. 

2. Make certain that the AMC system has an RS-232-C 
port available. Set the port for 4800 baud maximum, 
and even parity. 

3. Connect the assigned AMC RS-232-C port to the 
M304 modem connector via the RS-232-C cable. 

4. Plug the M304 adapter into the parallel 1 10 connec- 
tor on the M980. 

5. Turn power ON both the M980 and the AMC system. 



NOTE 

Do not install M304 adapter with M980 power ON. 



6. Place the M304 switches in the ON-LINE and 
MODEM ON positions. 

To Download to the M980 RAM Buffer from 
AMC Systems 8 or 29 

1 . Determine the assigned RS-232-C port name on the 
AMC system. Example: UPI: 

2. On the M980 select the MOS TECH format active, 
using the procedure on page 1 8-6. 

3. Type on the AMC console: STAT PUN: = UPI: PIP 
PUN: = (file name to be downloaded). 

The data stored in the file named is downloaded to 
the M980 RAM Buffer in the MOS TECH format. When 
completed, the previously selected format will be active 
again. 

To Upload to AMC System 8 or 9 from the 
M980 RAM Buffer 

1 . Determine the assigned RS-232-C port name on the 
AMC system. Example: URI: 

2. Type on the AMC console: STAT RDR: = URI: PIP 
(file name) = RDR: 

3. On the M980 select the INTEL #12 format active, 
using the procedure on page 1 8-6. 

4. Depress the ENTER key on the M980. 

5. Define the RAM Buffer start and end address limits 
to be uploaded. 

6. Depress the ENTER key. 

The data stored in the M980 RAM Buffer is trans- 
ferred to the AMC system in the INTEL HEX format (this 
format sends a "Control Z" character, which is required 
by the AMC system to terminate a transfer). When 
completed, the previously selected format will be active. 
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MOTOROLA EXORCISER II 

Transfer of data between the M980 and the EXOR- 
ciser II can be accomplished in two ways. One method 
utilizes EXbug and system memory; the other uses 
MDOS and disk files. Both interface with the M980's 
Motorola format. 

To perform the following operations, you will need 
Motorola's user manuals on EXbug and EXORdisk. For 
EXbug, an understanding of the commands, PNCH and 
LOAD is necessary. For EXORdisk/MDOS, a know- 
ledge of the COPY and BINEX operations is necessary. 

The Motorola data-record format contains the Start 
Load Address as part of the header on each data 
record. This address is the absolute location at which 
data will begin to sequentially store. This address is 
automatically offset to start at location 0000 in the 
M980's RAM Buffer. 



Interfacing the M980 with the EXORciser II for data 
transfer to the RAM Buffer requires the M304 adapter, 
RAM Buffer, an RC-18 cable, and an additional cable 
(see Figure 18-12). The M980/M304 is "T" connected 
in the data path between the EXORciser II system and 
the system terminal. 

The additional RS-232-C cable requires one end to 
have a DB25P connector to allow insertion into the 
terminal connector on the M304 adapter. The other end 
needs the appropriate connector for the system termi- 
nal. 

Set all units to 4800 baud. On the M304 adapter, set 
ON LINE and MODEM switches ON. 



KEYBOARD 
TERMINAL 



M304 
« ♦ ► 



RAM BUFFER 



M980 rrm □ 

□ 



EXORcisor 



RC-18 

RS-232 CABLE 
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Figure 18-12. M980/EXORcisor II Interconnect 
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To download with EXbug, use the PNCH 
command: 

1 . Select the Motorola format active on the M980 

2. Enter the PNCH command in the system terminal as 
follows: 

EXbug 2.1 
*E PNCH 

BEG 0300 (Key in Start Address) 
END 03FF (Key in End Address) 
HDR= (No header required, key return) 

Data in the system memory is downloaded to the 
M980's Buffer over the operator-defined field. An "O" is 
shown in the left-most display on the M980 as each line 
is written to the Buffer, and confirms that data is being 
transferred. If a checksum error occurs, a failure is 
indicated on the M980. To continue, RESET the EXOR- 
ciser II and the M980 and restart the operation. 

To upload with EXbug, use the LOAD 
command: 

1 . On the M304 adapter, turn the ON LINE switch OFF 
and the MODEM switch ON. 

2. On the system terminal, enter: 
EXbug 2.1 

*E LOAD 

S/C S (S=single record, C=continuous record) 
The EXORciser II is now ready to receive data in the 
Motorola format. 

3. On the M304 adapter, turn the ON LINE switch ON. 

4. Select the Motorola Format active on the M980. 

5. Depress ENTER on the M980. 

6. Define the RAM Buffer stat and end address limits to 
be uploaded. 

7. Depress the ENTER key. 

Data is transferred to the EXORciser memory in 1 6- 
byte lines in Motorola format. As the EXORciser II 
echoes all data, the system terminal displays invalid 
and garbled information during the data transfer. When 
the transfer is complete, the last information displayed 
is "*E." 

During data transfer, the M980 shows an "0" in the 
left-most display. 

To upload the M980 Buffer to a disk file, complete 
the previous six steps under EXbug. Turn ON-LINE 
switch OFF, key in MDOS, and use the ROLLOUT 
command to create a UFN.LO file. Use the BINEX 



command to create a UFN.LX file. The UFN.LX file is 
now on disk and can be downloaded, if desired, as 
follows: 

*E MDOS 
=Rollout UFN 
Start Address 3000 
End Address 30FF 
Are you sure (Y, N, Q)? 
Y 

8. Use BINEX UFN.LO to create a downloadable file. 
See the example on downloading disk files in the 
EXORdisk section. 

Operation Instructions for Using the EXOR- 
disk ll/lll-Operating system to transfer data to 
the M980 RAM Buffer. 

Before downloading, convert the source data files 
that are to be written to a device to the Motorola record 
format, using the Motorola conversion program BINEX. 
The conversion is of the form: BINEX NAME 1 
NAME 2, WHERE NAME 1 =File to be converted, NAME 
2=Newly created file. 

It is suggested that the section on BINEX in Motoro- 
la's advanced MDOS user's guide be read before using 
BINEX. (UFN=Unambiguous file name.) 

EXAMPLE:=BINEX UFN.CM, UFN results in the crea- 
tion of UFN.LX, which is ready to be downloaded to the 
M980 as follows. The command line: =COPY UFN.LX, 
#CN downloads, in Motorola format, the file UFN.LX to 
the M980 Buffer as well as to the system terminal. The 
download operation is as follows: 

1 . On the M304, set the ON-LINE switch OFF and the 
MODEM switch ON. 

2. Prepare the file to be downloaded, using BINEX. 

3. On the system terminal, key in the command line: 
=COPY UFN.LX, #CN (do not key return). 

4. On the M304, turn ON-LINE switch ON. 

5. Select the Motorola format active. 

6. Key RETURN on the system terminal. Data in the file 
UFN.LX now transfers to the M980 RAM Buffer. 

A "1 " is shown in the left-most display on the M980, 
as each line is written to the Buffer, and confirms that 
data is being transferred. If a checksum error occurs a 
failure is indicated on the M980. To continue, RESET 
the EXORciser II and the M980 and restart the opera- 
tion. 
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MOTOROLA EXORmacs 

Data is transferred between the M980 and the 
EXORmacs utilizing the COPY utility. A standard RC-1 8 
or equivalent cable is used to interface one of the 
EXORmacs ports to the Modem connector of the M304 
RS-232-C adapter on the M980. The EXORmacs port 
used must be configured to look like a modem and can 
be set to transfer data up to 2400 baud. A M68K MCCM 
module is required to interface to the M980. 

EXORmacs CONFIGURATION 

To configure the EXORmacs to port to operate at 
2400 baud in the Modem Configuration. 

1. Call PATCH VERSADOS.SY. 

2. Find MCCM configuration Area. This is found near 
address 014E90, within several hundred bytes. 

3. Determine which MCCM port to use. Use PORT 4 
(CN13) as an example. 

4. Scroll the display until the port (example CN1 3) in 4 
consecutive bytes is located. 

5. Add HEX 66 to the address corresponding to the C 
(CN1 3) in the port designation. 

6. Find this new address ("C" address + 66H). At this 
location and the next three locations, patch as 
follows: 



RELATIVE ADDRESS 
TO "C" (CN1X) 


WAS 


CHANGE 
TO 


66H 


00 


8E 


67H 


00 


OA 


68H 


00 


03 


69H 


00 


51 



To Download to the M980 from the EXOR- 
macs (M980 Power OFF) 

1 . Assure that the EXORmacs port to be used is con- 
figured to send data between 50 and 2400 baud and 
is set up as a modem. 

2. Connect the port on the EXORmacs to the MODEM 
connector of the M304 adapter on the M980 using 
an RC-1 8 or equivalent cable. 

3. Turn the M980 Power ON, the M304 adapter ON- 
LINE and MODEM ON. 

4. On the M980, select the 981 8-1 5 active ("1 5 AAA") 
to receive the file to be downloaded. 



( ~ ^ 

NOTE 

The file must be configured in the S2 Data Record 
format. If configured in S1 Data Records, select 
the 9818-16 active. 

v . / 

5. On the EXORmacs terminal type the following: COPY 
(FILE NAME).SA, #CN1 3 (CR). A "1 " will flash in the 
M980's left-most display as data is being down- 
loaded to the M980. When the "1 " stops flashing, the 
transfer is complete. The selected format is again 
active (" 1 6 AAA") to receive data. 

To Upload to the EXORmacs from the M980 
(M980 Power OFF) 

1. Complete steps 1 through 4 above. 

2. On the EXORmacs terminal type the following: COPY 
#CN13, (FILE NAME). SA (CR). 

3. On the M980, depress ENTER. The Start and End 
address limits of the installed RAM Buffer are dis- 
played. Using the HEX keyboard on the M980, key in 
the desired start and end addresses of the RAM 
data to be uploaded to the EXORmacs. Depress 
ENTER. 

An "0" will flash in the M980's left-most display as 
data is being uploaded to the EXORmacs. When the "0" 
stops flashing, the transfer is complete. The selected 
format is again active (" 1 6 AAA") to receive data. 

To terminate the upload, enter a BREAK on the 
EXORmacs terminal. This will close the new file. 



CP/M-BASED SYSTEMS 

Systems using Digital Research's CP/M DOS, inter- 
face via any available system RS-232-C port. CP/M 
assembler's create hexadecimal files that are compati- 
ble with the M980's INTEL #1 2 format. 

In order to RS-232-C interface, the DTR signal (pin 
20) on the M304 adapter terminal connector, or the 
CTS signal (pin 5) on the modem connector, must be 
held high. If the selected system port does not provide 
this signal, refer to page 18-4 for "Simple Hook-up for 
DTE and DCE." 



NOTE 

Do not install the M304 with the M980 power ON. 
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Operation 

1. Install M304 adapter on the M980 using RC-18 
cable or equivalent. 

2. Connect to system via M304 terminal or modem 

Cutm Tt^t; lUl , WillOilUVUi lo d|J(Ji ujJiiaic;. 

3. Turn ON-LINE switch on. 

4. Select INTEL #12 format active using procedure on 
page 18-6. 

5. The M980 is ready to receive in Intel HEX. To down- 
load, continue with step 6. To upload, go to step 7. 

6. On the system keyboard, key in TYPE UFN.HEX 
Control P Return. A "1" is shown in the left-most 
display as data is downloaded to the Buffer. Or, use 
PIP as follows: on the system keyboard, key in PIP 
(Port)=UFN.HEX Return. The M980 responds as 
above. 

7. To upload, key in the following to the system termi- 
nal: PIP UFN.HEX=(port) Return. Depress ENTER on 
M980. The M980 shows a "0" in the left-most dis- 
play to confirm it is outputting data to your system. 
When the upload is complete, the previously selected 
format will be active. 



16K WRAPAROUND FEATURES OF M980 

RAM BUFFER 

I n all RS-232-C I ndustrial formats where the address 
information is presented with the incoming data stream 
(Intel, Motorola, Tek-Hex, etc.), the Absolute Addresses 
can be offset to start at RAM location 0000 HEX (See 
Address Offset description on pages 18-59 and 18-60 
for further details). Wraparound will occur after the end 
of each 1 6K boundary is reached (i.e., addresses 3FFF, 
7FFF, BFFF, and FFFF). 



The M980 RAM Buffer is addressed with a 14-bit 
address bus. When the Absolute Address (16 bit) is 
received, the two high-order address bits are ignored. 
When 16K boundaries are crossed, the Buffer is ad- 
dressed at iocaiion 0000 hex. For example: Absolute 

a rjrir ^nr A A O O hnv / O -I O O OO O O OOOO fl H D a-djdr^ c C-PQ 

Aocrress 4uuu nex (u i uu uuuuijtrtiu uuuuj uuui co&e-s 
the buffer at address 0000 hex (0000 0000 0000 0000). 

These bits are ignored by the M980. 

As a result, data wraparound occurs at 16K boun- 
daries. If the buffer is less than 16K, data written to 
nonbuffered locations are lost. 

M980 Buffer Size Considerations (When not 
using Address Offset) 

16K RAM Buffer: All absolute addresses and their 
associated data are accepted and wraparound occurs 
after addresses 3FFF, 7FFF, BFFF, and FFFF (see Fig- 
ure 18-1 3). 

8K RAM Buffer: Only absolute addresses 0000 
through 1 FFF, 4000 through 5FFF, 8000 through 9FFF, 
and C000 through DFFF are accepted. All other abso- 
lute addresses and their data are lost (see Figure 
18-14). 

4K RAM Buffer: Only absolute addresses 0000 
through 0FFF, 4000 through 5FFF, 8000 through 8FFF, 
and C000 through CFFF are accepted. All other abso- 
lute addresses and their data are lost (see Figure 
18-15). 





BUFFER ADDRESSES 




ABSOLUTE ADDRESSES 


3FFFF 
0000 


16K RAM 


3FFF 
0000 


7FFF BFFF FFFF 
VALID ADDRESSES 
4000 8000 C000 


All absolute addresses and 
their associated data are 
accepted. 



Figure 18-13. Example of 16K RAM Buffer and Addresses 
Accepted as Valid Addresses for Loading Data 
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Bt 


JFFER ADDRESSES 




ABSOLUTE ADDRESSES 


3FFFF 
2000 


8K RAM not installed 


orrr 

2000 


7FFF BFFF 
INVALID ADDRESSES 
6000 A000 


FFFF 
E000 


These absolute addresses and 
their associated data are lost. 


1FFF 
0000 


8K RAM 


1FFF 
0000 


5FFF 9FFF 
VALID ADDRESSES 
4000 8000 


DFFF 
COOO 


These absolute addresses and 
their associated data are ! 
accepted. i 

! 



Figure 18-14. Example of 8K RAM Buffer and the Addresses 
Accepted as Valid Addresses for Loading Data 





BUFFER ADDRESSES 




ABSOLUTE ADDRESSES 


3FFFF 


— I 


3FFF 


7FFF BFFF 


FFFF 


These absolute addresses and 




12K RAM not installed 




INVALID ADDRESSES 




their associated data are lost. 


1000 




1000 


5000 9000 


D000 




0FFF 




0FFF 


4FFF 8FFF 


CFFF 


These absolute addresses and 




Standard 4K RAM 




VALID ADDRESSES 




their associated data are 


0000 




0000 


4000 8000 


COOO 


accepted. ; 



Figure 18-15. Example of 4K RAM Buffer and the Addresses 
Accepted as Valid Addresses for Loading Data 
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Communications 
Interface 

M304 Adapter 



JUMPER-SELECTED PARITY AND STOP 
BITS 

In addition to the three panel switches, there are 9 
user-accessible jumpers located on the top of the 
M304 adapter board. These are provided for special 
configuring by the user, if needed, but should rarely be 
changed. To change a jumper, unscrew the three 
mounting screws and remove the cover of the M304; 
the jumpers that are in place are unsoldered and can 
be removed or clipped with side cutters. To install a 
new jumper, solder short pieces of insulated wire in 
place. A functional description of each jumper follows. 

The M304 character format as shipped from Pro- 
Log is shown in Figure 18-6. Even parity is generated 
and sent. However, on Receive, parity is not used but 
must be sent (either odd, even or fixed) to provide the 
proper timing for the stop-bit position. 



Even Parity Enable (EPE) — Selects whether even 
or odd parity is generated. The M304 is shipped in the 
even parity enable position. To select odd parity, re- 
move jumper between E19, E20, and install between 
E20, E21 . Parity is not used by the M980 when receiv- 
ing. However, it must be sent either ODD, EVEN, or 
fixed. 

Stop-Bit Select (SBS) — Selects whether there are 
one or two stop bits sent or required when receiving. 
The M304 is shipped in the one-stop-bit mode. To 
select two stop bits, remove the jumper between E1 7, 
E16, and install a jumper between E17, E18. When 
transmitting to the M980, the stop bit can be of any 
length, provided that it is a minimum length of one bit in 
the one's position, and two bits in the two's position. 



NEXT CHARACTER 
START BIT 




7 DATA BITS 



ONE STOP BIT 



9812M980-39 



Figure 18-16. Character Format 
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M304 Adapter 



Parity (P1) — Selects whether parity is generated or 
not. The M304 is shipped in the parity enable mode. To 
inhibit parity generation, remove jumper between E14, 
E15, and install between E14, E13. 

By selecting jumper positions, the following charac- 
ter variations are possible (see Figure 18-17 and 
20-14). 

1 . One start bit, seven data bits, one stop bit (E1 6, E1 7) 
(E14, E13). 

2. One start bit, seven data bits, two stop bits (E17, 
E18) (E14, E13). 

3. One start bit, seven data bits, one stop bit, even 
parity, (E20, E1 9) (E1 7, E1 6) (E1 4, E1 5). 

4. One start bit, seven data bits, two stop bits, even 
parity, (E17, E18) (E20, E19) (E14, E15). 

5. One start bit, seven data bits, one stop bit, odd parity 
(E16, E17) (E14, E15) (E20, E21). 

6. One start bit, seven data bits, two stop bits, odd par- 
ity(E17, E18)(E14, E1 5) (E21 , E20). 

Please refer to the M304 schematic for the following 
jumper descriptions: 

(E12-E11) (E10-E9): These jumpers affect the Re- 
quest To Send (RTS) line. The M304 is shipped with 
this line forced high by direct connection to +5V 
through a resistor. This line is not used by the M980. 
However, most modems require this line to be high to 
allow the modems to transmit. If this line is required, by 
protocol or other requirements, to be directly con- 
nected from the modem through to the terminal, remove 
jumper between E1 1 , E1 2 and install between E1 0, E9. 



(E1-E2) (E3-E4): These jumpers affect the Carrier 
Detect (CD) line. The M304 is shipped with this line 
forced high by direct connection to +5V through a resis- 
tor. This line is not used by the M980. However, some 
terminals may require this line to be high for operation. 
If this line is required, by protocol or other requirements, 
to be directly connected from the modem through to 
the terminal, remove jumper between E1 , E2 and install 
between E3, E4. 

(E5-E6) (E7-E8): These jumpers affect the Data Set 
Ready (DSR) line. The M304 is shipped with this line 
forced high by direct connection to +5V through a resis- 
tor. This line is not used by the M980. However, some 
terminals may require this line to be high for operation. 
If this line is required, by protocol or other requirements, 
to be directly connected from the modem through to 
the terminal, remove jumper between E5, E6 and install 
between E7, E8. 

Signal Discipline 

The RS-232-C signals (see Figure 18-18) that are 
provided by the M304 are used by the M980 as follows: 

TRANSMIT DATA is used by the terminal to send 
address, control and data characters to the M980 
and/or modem. It is also used by the M980 to send 
data to the modem. 

RECEIVE DATA is used by the M980 to send control 
and data characters to the terminal. It is also used by 
the modem to send data to the terminal and M980. 



7 DATA BITS 



SERIAL BY CHARACTER— SERIAL BY BIT 
BIT DURATION 



-STOP BIT IF PARITY DISABLED 

.EVEN OR ODD PARITY 
IF PARITY ENABLED 

, NEXT CHARACTER 

i START BIT 




BAUD RATE 



t t_ 

STOP BIT ONE 
IF PARITY ENABLED 
STOP BIT TWO 
IF PARITY DISBLED 



STOP BIT TWO 
F PARITY ENABLED 



Figure 18-17. Character Variations Using Jumper 
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M304 Adapter 



REQUEST TO SEND is held high by the M304 for 
the modem if required, or can be connected by jumper 
through to the terminal. 

CLEAR TO SEND is used by the M980 to indicate to 
the terminal it is ready to receive characters. This line is 
used to indicate the M980 is in the Receive Mode. CTS 
is also used by the modem. 

DATA TERMINAL READY is used by the M980 to 
determine that the interface is connected and ready to 
operate. This line should be held continuously high. 
Operation with the M980 can be aborted by dropping 
this signal low. 

CARRIER DETECT is not used, but is held high by 
the M304 or can be connected by jumper through to 
the terminal. 



DATA SET READY is not used, but is held high by 
the M304 or can be connected by jumper through the 
modem. 



M304 ADAPTER RS232C INTERFACE CONNECTORS 


PIN NUMBER 






PIN NUMBER 


SIGNAL 






SIGNAL 




1 


14 




TRANSMIT DATA* 


2 


15 




RECEIVE DATA* 


3 


16 


REQUEST TO SEND 


4 


17 




^CLEAR TO SEND 


5 


18 




DATA SET READY 


6 


19 




SIGNAL GROUND 


7 


20 


i 

DATA TERMINAL RDY 


CARRIER DETECT 


8 


21 




9 


22 






10 


23 






11 


24 




! 12 


25 




j 13 











*Designates Low-Level Logic 



Figure 18-18. Signal Discipline 



ELECTRICAL SPECIFICATIONS 

The M304 is designed to work with a high input level 
of from +3V to +25V and a low input of from -3V to 
-25V. The output levels of the M304 are approximately 
+4V for high-level and -4V for low- level. The signals 
used and the pin assignments for the terminal and 
modem connectors may be found in the Signal Disci- 
pline Section. Signal lines not listed are wired directly 
from the terminal connector to the modem connector 
by the M304 adapter (see Figures 1 8-1 9 and 1 8-20). 

The M304 provides connection for one modem and 
connection for one terminal, along with the following 
Baud rates: 50, 75, 110, 134.5, 150, 200, 300, 600, 
1200, 1800, 2400, 4800, 9600. 

MECHANICAL SPECIFICATIONS 

Height: Approx. 1 inch 
Length: 6 inches 
Width: 3.1 inches 

ENVIRONMENTAL SPECIFICATIONS 

Temperature: Operating: 0°C to +50 °C 
Storage: -20°Cto +60°C 
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PARAMETER 


MIN 


MAX 


UNITS 


VOH 


High-level output voltage' 


+3 


I 

4.6 




VOL 


Low-level output voltage 1 


-6.6 


-3 


V 


j IOS 

i 


Output short circuit current, output connec- 
ted to ±12V (duration 1 second max.) 




ou 


mA 


CL 




Output load capacitance 2 




2500 


PF 


Tr 
Tf 


Output rate of change 




30 


V/Vs 


VIH 


Input high-level voltage 


+3 


+25 


V 


VIL 


Input low-level voltage 


-3 


-25 


V 


IIH 


Input high-level current 


+0.5 


+8.5 


mA 


IIL 

■ 


Input low-level current 


-0.5 


-8.5 


mA 


EL 


Output termination bias 


-2.0 


+2.0 


V 




BAUD rate (bits/second) 


50 


9600 


baud 




Recommended cable length 




50 
16 


feet 
meters 


VO 


Driver open circuit output voltage 


-12 


+5 


V 


RO 


Driver output resistance, power off 


300 




ohms | 


RL 


Input load resistance 


3K 


7K 


ohms 



1 Minimum load resistance 3K ohms 
includes cable and terminator capacitance 

Figure 18-19. Terminal/Modem/I/O Specifications 



INPUT- 
+25V- 



OUTPUT- 



VIN RANGE -I 



VIL RANGE 



-25V- 



-+25V 



VOH 



+4.6V MAX. @ 7K LOAD 
+3.2V MIN. @ 1.5K LOAD 




VOL 



4V MAX. @ 1.5K LOAD 
9V MIN. @7K LOAD 



-25V 

9S'2V9SQ-4l 



Figure 18-20. M304 I/O Specification 
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SECTION 19 
9103A UV Erase Light 



DESCRIPTION 

Model 9103A is an ultraviolet erase lamp designed 
to accommodate a quantity of UV Eraseable PROMS. 
The unit consists of dual high-intensity UV lamps 
mounted in an enclosed case with hinged lid and safety 
interlock, a presettable 0-60 minute timer, ON and OFF 
controls, and AC power connector. 




Figure 19-1. 9103A 
(Mounted in the M980 Programmer Case) 

PHYSICAL CHARACTERISTICS 

• Housed in an 1 1 .5-in. (29.2 cm.) by 3.5-in. (8.9 cm.) 
by 4 in. (10.2 cm.) aluminum case. 

• Weight: 2.5 pounds 

• Conductive foam pad for EPROMs is 3.5 in. (8.9 
cm.) by 2.5 in. (6.4 cm.) and accepts up to 1 0 24-pin 
dual-in-line packages or equivalent. 

CONTROLS 

• TIMER SET is a rotary control at the top rear of the 
unit that adjusts the UV lamp on-time from 0-60 
minutes. The control is continuously variable with 
dial markings in 15-minute increments. Timer set 
can be adjusted during operation to lengthen or 
terminate erasure. Lamp power is removed when 
the control reaches zero. 



The Model 9103A is designed as an accessory to 
the Series 90 PROM Programmer attache case; the 
91 03A-1 is a stand-alone erase light unit with a 6-foot 
power line cord, and the 9103A-2 is a stand-alone 
erase light unit with a 6-foot power line cord for 230V. 




Figure 19-2. 9103A UV Erase Light 

• LAMP ON/OFF: LAMP ON (black push button) 
starts the UV lamp, only if the timer has been set to 
the desired erase time first (see table). LAMP OFF 
(red push button) can be used to remove lamp 
power. 

• SAFETY INTERLOCK is an internal switch that 
removes lamp power when the chamber lid is 
raised. The lamp must be restarted using LAMP ON 
after reclosing the lid. 

OPERATING INSTRUCTIONS 

1. Proper PROM erasure is the result of timed expo- 
sure to a UV light source of critical wavelength and 
intensity (see Figure 19-3). 
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9103A UV Erase Light 



2. PROMs that are inadequately erased retain partial 
changes that may affect the data pattern later. The 
condition of inadequate erasure is often not detec- 
table when the PROM is reprogrammed. 

3. Use the Recommended Erase Time shown below as 
a minimum timer setting for your PROM type. 

4. In order to ensure compliance with the conditions 
required for the recommended erase times, the fol- 
lowing placement procedure should be used: 

a. A %" thick loose pad (supplied) is placed on top 
of the fixed pad in the 91 03A and centered. 

b. Ensure PROM windows are free of labels and are 
clean. 

c. PROMs to be erased (with or without a carrier 
socket) are placed on the loose pad but not 
pressed into it. This gives the proper clearance 
from the erasing tubes (within V2"). 

d. The PROM window must be up and directly on 
the centerline of one of the erasing tubes. Lines 
have been printed on the loose pad to show the 
position and extent of proper placement for the 
window. Try not to go beyond these lines. 

e. Up to 1 0 24-pin or 28-pin PROMs can be erased 
using the arrangement shown in Figure 3. 

5. Close the lid, set the timer, and hold the LAMP ON 
button down until a blue glow is obseved through the 
view hole near the lid knob. Unit operation will then 
be automatically terminated by the timer. 

6. If the lid is raised before the timer stops the 91 03A, 
LAMP ON must be used to restart the lamp. Read- 
just timer setting if necessary. 

7. Replace the UV lamp yearly with normal use to 
maintain recommended erase time, or test the lamp 
with a UV intensity meter such as the Spectronics 
DM-245N, or equivalent*. Alternately, the erase 
times can be proportionately lengthened to acom- 
modate the reduced intensity. 

*Minimum reading: 6750 //W/cm 2 , measured with the sensor on axis, in the 
center of the tube, 1 /„" from the tube body to sensor body, 1 00 seconds from 
cold start. 



LAMP CHARACTERISTICS 

• Unfiltered short wave ultraviolet light 

• A =254 nanometers (2540 Angstroms) 

• Lamp type: UVS-1 1 or Spectronics 2537S 

POWER REQUIREMENTS 

115 VAC, 60 Hz, 0.20 ampere 

, Tube Axis 
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45 minutes 



60 minutes 



9812M980-42 



Figure 19-3. Recommended PROM Arrangement 
and Erase Times** 



"ASSUMPTIONS: 

1 . Average irradiation in the first one hour after turn on is 85% of the readinc 
after 100 seconds. 

2. Degradation of 25% is allowed after 6-700 hours of usage. 

3. PROM erasure requires at least 15 W/sec. 

4. PROM die is no more than y 2 " from erase tube surface. 



CAUTION 

Ultraviolet light is harmful to eyes and other 
tissue. Do not defeat the purpose of the 91 03A lid 
interlock or operate unit if the interlock is de- 
fective. 
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ASCII Code Assignments 













8 1 


9 ! 


A 


B 


c 




D 


E 


F 


j HEX 






yen 
MoU 


P=o 1 


o ! 


1 ! 


2 


3 

1 - r 


4 


I 
I 


5 

1 — 


6 


7 










b8 


p 1 


P I 


P 


P ! 


P 


I 


p i 


P 


P , 






BITS 




b7 


0 ! 


o i 


0 


0 1 


1 




1 i 


1 


1 








! — r 

b6 ! 


0 


0 


1 


1 


0 




0 


1 


1 

' — | 


! LSD 


b4 


i b3 


hO 


\ b5 ! 
bl\^ 


r 

i 

o 


1 


0 


I 

1 


0 




1 ; 
— z — r 


0 


1 

i 


0 


0 


! 0 


0 


0 


NUL | 


DLE 


SP 


0 


@ 




V 


i 


P I 


«— _ | 




t o 


0 


* 1 


soft 


-oet- 


+ 


I 

L - t . 


— A— 


— 


Q 1 


a 


t 41 -1 


' 2 


0 


I 0 


1 


! 0 


STX 


DC2 




1 

1 2 


B 




R 


b 


r ; 


; 3 


0 


! 0 


1 


i 1 


ETX i 


DC3 , 


# 


1 


C 




s 


c 


S | 


1 4 


0 


1 


0 


! o 


EOT ; 


1 — 

DC4 


$ 


! 4 I 


D 




T 


d 


J — 1—1 


5 


0 


l 1 


0 


i 1 


ENQ ' 


1 — 

NAK 


% 


1 5 

f 


E 




u i 


e 


u 


1 6 


0 


I 1 


1 


, o 


ACK 


SYN i 


& 


6 

_ r 


F 




v i 


f 




| 7 


0 


1 


, 1 


1 


r 

BEL 1 


ETB 


> 


7 


G 




w 


g 


w 


! 8 




-U-°- 


i o 


0 


BS 1 


CAN 


( 


1 — 
1 8 


H 




X 


h 


1 x 

1 1 


i 9 




, 0 




1 


HT | 


EM i 


) 


1 9 


I 




Y I 


i 


y 1 


1 A 




0 


1 


! o 


LF , 


SUB i 




i 


J 




Z 


j 


z 


! B 


i ! i 

1 0 1 1 


VT 


ESC 


+ 


i i 


K 




[ i 


k 


1 ( 


! C 




1 


4 

0 






CO 

ro 




i < 


|_ 




! ^ — I- 


I 


1 — n 


1 D 




1 




1 1 


CR 


GS i 






M 




1 1 1 


m 


> 


1 E - 




; 1 




! 0 


SO 


RS 


■ 


> 

-i 


N 




l ^ l 


n 




1 F 




1 


' 1 


I 1 


SI 


us 


/ 


? 


0 






0 


i DEL 



CONTROL CHARACTERS 



NUL Null 

SOH Start of Heading 

STX Start of Text 

ETX End of Text 

EOT End of Transmission 

ENQ Enquiry 

ACK Acknowledge 

BEL Bell (audible or attention signal) 

BS Backspace 

HT Horizontal Tabulation (punched card skip) 

LF Line Feed 

VT Vertical Tabulation 



FF 


Form Feed 


CAN 


Cancel 


CR 


Carriage Return 


EM 


End of Medium 


SO 


Shift Out 


SUB 


Substitute 


SI 


Shift In 


ESC 


Escape 


DLE 


Data Link Escape 


FS 


File Separator 


DC1 


Device Control '1 


GS 


Group Separator 


DC2 


Device Control 2 


RS 


Record Separator 


DC3 


Device Control 3 


US 


Unit Separator 


DC4 


Device Control 4 (Stop) 


DEL 


Delete 


NAK 


Negative Acknowledge 






SYN 


Synchronous Idle 






ETB 


End of Transmission Block 





CODE 



E1 



E4 



E7 



E8 



E9 



EA 



Error Indications 



EXPLANATION 



EO Set-up error. The Source, Destination, or MFG toggle switches are not in the proper position, e.g. a 
i non-valid operation such as program MASTER. 



Data error. A failure to Blank Check. Program, Compare. 



E2 No option. Option selected does not exist. _ 

"eT - _ Address error Performing an operation and the address given cannot be complied with. Example: 
Duplicate Master to Buffer. If you try to move a 2K program into the last 1 K of Buffer, this error 
indication will appear prior to attempting the operation. 



No Personality Module. A Personality Module is not insta lled. Buffer operation may continue. 



E5 ~ Option Interface not ready. Option selected, but when checked, the interface is not Properly hooked up. 

Example: 981 8 RS-232-C adapter installed but ON-LINE/OFF-LINE switch is in the OFF-LINE position. 



Te ' Communication CHECKSUM error. When using one of the interfaces in which the checksum of each 
line is sent over the interface and the checksum does not match, this error will be displayed. An 
i example: Intel Format RS-232-C. 



Remote control error indication: Response to the QX N command. 



Personality Module Overload Failure (see individual operating instruction). 
Invalid Buffer Data during PM9080 update. 



Programming Error in updat ing PM9080 PRO Ms. 



PRO-LOG' 

CORPORATION Yes, I'm interested in Pro- Log 



Please send me more information about your: 

□ STD BUS Product Line □ I am currently using Pro-Log equipment 

□ 7000 Series STD BUS □ Add my name to your mailing list 

i— i rune 7nnn Coriao n PIqqcp hm/p a SsIpq Rpnrpspntativ/p mntart mp. 

□ STO WS Ac c e ss o r ies 

□ Packaging Solutions 

□ Pro-Log User's Software (PLUS) 

□ Designer Software (MDM 1.0) 

□ Programmer Product Line 

□ Design Courses & Seminars 

□ Other 
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